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mTROBOCTlOH 
European com borer (Pyraasta BiAilalls Hbn#) is pTObably the most 
ittj-urious field crop pest that has yet beeB introduced into this country# 
ilthoiigh it was probably introduced into North America jji about 1910, the 
com borer was not recognized as being established until 1917 when Vinal 
(2917) of the lassacitusetts Agriculture E^eriment Station reported its 
presence in the vicinity of Bogtcm» H® isfflsediately began a survey and 
investigation to detewaine its distri-bution,^ biology and -econcmic impor­
tance* 
Since that time, the c^ora borer has progressed steadily westward into 
the com belt in spit© of combined efforts of state mid federal entomolo­
gists to stop it. Ohio first reported tte borer in 1921 and by 1926 both 
Indiana md Illinois were aaon^; those states reporting its oceurrence, 
however it was not established in Illinois tiniil l^JiO, Iowa entomologists 
firat reported its presence in 19li2, but no serious losses due to the com 
borer in this state wer© 3recorded until 19ij-5* 
fl» fight against the com boTOr in Iowa began in 1926 -when parasites 
of the Insect were first released according to Bliekenstaff et (1953)• 
Ihus the parasites apparently had a l6-y©ar advantage over the com borer 
which was not found in eastern Iowa until 191*2 as reported by Harris and 
Brindley (I9I42)# 
Losses caused by the cora borer increased each year up until 1950« It 
-ms estimated tliat in Iowa daring 191*9 the corn borer caused a loss of 
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mstorioia. 
®fck® liis^ owfy af tb® Ktirop®Mi' ©fJTO (W»wM mt»aia3i.® ifen.) 
Iji iw l»#,«a4 iM If if Motei the ©f « Sjwatioa hy tliif 
©sratisy*# mst  ^fiaaa (I9tl) ifeo first 
^mnm tlto lai®«t «i ®®w®i Its 
fleld*  ^ ««rly ©iwiet eeara lm&%eA W %m It «il®s wre repo'jrted 
&m0m m liatiag bB©a .g^ i^owly ia*@8'dl % -ytts ft«t iliiwe or four y»ap» 
pctQT t0 .21*3.7 ftotl wm of th« io l^aloii that it &ad bt#» i^ orteA alboat 
1910# tltboa# tti® ®w®t i»t« is still tate<w»« At th# poist of Its 
intTO«toeti» tw© ga-uewtiona 'Of ^ lawet ossmrmd MamiO-lf m reported 
by fiBfSl aM ms aost Aaateit- m ©arlj aaffc.«t 'fweet ««# 
Csffiwy (IfIf) ©caisiiswd %hm emn borer, a mtm* t© th® etjaatrr's 
mm mtap -aari staled ttet tinless tfce i»se«t ma »pr®«»«l sM i^ itricted 
it »i#it- s^ mm& tte Qmmtvj sM ©am® .«i«i 
l^ s«« tO' tbi ©•©» ®Mp, This- iose©t ihM loag 1bf@e« r®eo@ai®ed ia lurepe 
ami Aaia m mm  ^ t&© worst p«sts of cowa,, billet, hipi «ii Iswi)-*' in 
l^ acMS® 'lomgisy, see«r®.iig t© teepeaa «atoM©l©gi®ts# irm oM-fowtto 
to ««-biaf of tl»s@ m&f» m9 fiw^atly ieiti'oy»d br th# ©©fti borer# 
Emvmrf «®ari^ ittg th® literatttre for possible »®.asBtr«a for it® 
contaml profsi of littl® valw, 
f©ll«iBg th® <£ tha iatrod«tt<» ef tte iaseet aad it# 
p0b«BMal threat t© eora pro#i®ti« is lortli toeriea, t&« fflciited gtat®» 
k 
BipwptffiBiife ©f iaitiaitd ter#s%igatio3M i© ofctain :iafoMiatioii 
OB tfee lil®l0gr, iistrifeatim, meaawes for eontrol m& eeojaeoia iBposw 
®©3m borsr ia larop# aM i® il» Ifaitti States# fli@ faHowing 
.yef#»iii®es fmmn% 4sta41©i rtportt ©f tlit fm% worfe fttt«mp^«l» Wai®' 
pftpBP@4 aa bll>li®gra  ^ imriem suai- laroptm liteya  ^
ttti« i«aMag with ttot p^Btf 'ifelefa bireii^ t t®iitli«r tl» wrailafel® -miBvmms 
•iem t© #«» Xf aM' Woirtltl^  (3-^ 17) i»»:s«iited a prop«is 
«»p«t of SB»sM.gati€i3a! Ijy tlj#- Il»it®4 B®pirla»iit ©f Agrio«ltmr®, 
mmm &i lat«ttol©|y m tit o<am ¥6r®=r ia tli# fiiitei States frm tl» 
@r 3#1S t© the fall of 'Sxtsasite stttd  ^-of eejm boptr md 
ita eon-feptHteg fA«st©w Ijt Ibtfsm is 1.^ 19 aa i^? tfe® toietim of I». 
0# WmmeA 0«llaa@d mtil ®iis work mm »port®i toy Tb«ps« «td 
Palter (IfSfil aad.eofwwid m of host plants, Mologl.<2al 
of tl» Immt m& tl» irfit»tt.» awt#®»lo c^«l faetors upon 
th«. jmn iairostigati^ i etf tite mm h&mr la cstHfcriOL teop#, 
ffom 3 '^^  to 192? m» »p©3p|«i Bitbeoek «i faaet' (1919)# Sttiiies <£ 
tiiB eow boTOr aad its emtrolliug f#eti«a« ta %1m Orient we-a?®' 
e«iaet«i fr« 1:?28 to W32t tnelailttg ohm r^m^om of tl». 
iKflMssst of eliaatie faetoM i«"TOlfflp»»t «id l».li»rioap of ttm tn i^eot 
and tha offset of jmrmliaa m th® e«itr©l of tht mm. iterer* eiaxfe (IfSlt)  
rtp©i*tei tte »sttlts of tl»ss tamsfcigiitiew* 
A »•?£«» «€ the »pMt, p»s«wl •aM iu%mm«  ^tfe« Imrepea® 
mm h&mr ms wportwl "by Sa-rl* Clf3 )^« 1® poiat®# ®«t the ao®t prcwdjjeat 
f«at«»g «f tl» festtlts i«8«»eh to iat# « »®'@hii«i<ial eont»l, 
apwoHi® p-aetlecs, plant iias».Qt:lei<i»% - f«sa«itesj iistelbtttioii 
aad ttottSKle lipjrfeaae® aM also wmSe wgfiatioM' eoaeefBteg tli® dir«eti««a 
of fiAtro te»®stig«tloBi« 
$ 
Atet3®i&sc0 lOEii liitta.gs 
•Bt-gliasiiig witli t!3» aiiiiamcwBtnt of tii# introdtietioa <tf til® Ewapsaa 
00WI berer into tl» l»rf.t®<4 States, ia its abta^aao®, distrilmtion 
aM awottat ef iaiai^ ' itei hmm. kwa* Tht litftrataji® oontaim mmj re'porti 
m this Sttbjeet toy both.f@d«ml auad stat© eiitaB#l©giit®» Wortafty lai 
Qsttrmf (ifSfa) protseafc n a«tail#il Mstc^ eai Mf-eewat of Hie di»t:Pib«ti<ai 
ap  ^ aboBkdaaiw of tiis e©i® boiNsi*  ^ f tto® <pMKPSMitiiJ.© oMiesp 
mpmssim- vmrnmrnrnt fhey als© prostat infoimti«t e«®»ing tto« aiBi\ial 
pr©gi«ss of tfe« mm bca r^ iafestatiou irm W%1 to 1^26 4jb the lasdtei 
States* ^©rtt of th® ««ial aad wirtst itatm® of th® borei' 
inftatatifisM p3r»»eKl«d by WQrfclia«y aad ©nffwy (If27b), Balc®r laai 
tmm (193B}, Caffwy •ibekI Bateer (Ifklh V®«®® (1^2) ^ 
Thmm mparts tmm b®®ii Issati pt.iloiloally by t&e iftaited States DtisartBeafc 
of ligsletiltw, &ws.am -dT Jtotojaoltgy ^mA plaffit < i^iir«BtiaB». 
Wfeeb £t ai» (Ifll) »p0rt«!i that a peiuetioa M »3ife#ta.bl@ yields of 
field $o» attiribut^ l® to the taaropaiua ©©» feo»r hni oeowirod tktm0i 
ia tfe® awber of @arl©«s plants#. pl«it® bewptng ttimut^ ettabl® 
©•arst redbetioR af ®«r sise aoKi. tlie brttakagf «»f stalk® b®l«wr th® ®ar» 
I1@M rtdaetioa -uitiiia h&mr irfestfd &am fi«l<  ^nas shoim to b® propose 
tloBal t© tb®. nw^T of bor»r» p»s«it mp to 22 borers p®r. plaat, nisder a 
slng&t-ge-i»»ti«»i bo»r iaf»stetl«m yt«Ms mm m^mi. aiJiroadUmattly $ 
perotHl' p®r borer per plmt aceo'rding to iftiteh C19 t^2)» 'ffiwisr 
i»f«®tatioa| tewrrBri, »t ref>oft@i 1,85 
p@TO®Bt yi®M wAiotios p©r boiw pw |^ ®at» S®ay al» tested 16 
l^ al<4» -aM liM tlw «gp l»teM,i« Imgist 10. Amml ftstimtes of daiaapt 
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laid |er ndght* Tto® sai# ws trw im hmiAXtj* , ie (Stixpst 
1938) states ttot. th® 8eil«S' cC Mym ©a»ing dialoigtt®®^ '©f the «,gg waas 
©i»«i8t®i dt tliofi' hiwteg a tttadwia twi^rattOT . f# F.# rttb a alniMa 
of It® ?» • It is iragg®st««l that dtifiag sa^ a ^ rioi tb® t,gg »«s«® «r® 
MeMnleally l©©s®s#d fwm tiwi. lewss Isf ttoi alteimati wilttd •said twgM 
©«Mliti©» tlJ« Maw#. 
faw® Cl9 f^) »t«ii®d th®'ifffiat. rf tmperatiirt ®i awlstttr® m the 
afenadaaee ef tlis ««» beror* • Wsm hii ®tte%-, he reports thftt m abta^ano® 
«sf aoiafBET® and Isate of «ae@»0ii% lieat favors tfee bowys# increase. 
irery hot# diy mmmm m apprttiabl® papd aorfeitlity »y tak# plmm iwjwr-
ding, to fmcm* tmSmr md teiee (19^5) reptrted that Icupirity of larva® 
irarles with teaitiity aaa iiiTOi'sS'ly -with. t«i®>tratttr«- laii miggesteid 
0ptJ«*. eondttiow f^ s*' the ®stabii»lMi:i& of sewly • Mteted XitrfW'# 
l0iatia«, ia «iditi©B to its «£Ceot m tlw h©st plaat* way tewt a. 
mm iifeet efftet 'm Hie e«i hemr itself# ^mmr C3^S )^ state® tJwt 
immf faia idll msb off jPie«Btly latolwd Jar^ -a® -Mii M©ft of thoa isill be 
TJiabl® %o return to plmt# Painier aai ftteh (If-25) ®oasld@r tl» 
perloi wM® tb# ®«fly hatetei Isi'^  •©» trying to b®e«a «®t^ Iisli®<i tlm 
ttojst ©iltieia aai state that Bwm im&twm hamm' »iy ^&m in th® whorl 
wifce*'* ]^ ti»g raias mtto -wiBis th® -aialt aothS' i» .s«»©. 
laMtetw as »po3?t«a by'Barlwtr (1^26) • b®li»v@s that telag 
•nbnoiwally *it wattes? tli».' mwber af eggs that the ••lAilt f«ial» li^  is 
»(toe®i# l«k of tamidity will pmmnt «fg hatch, hmmer^  saA it apptw 
that flui®' ateOTM l^y «fey th« egg hms®# peiA aff m&m im  ^
<fwrtly. S®iitmf« if mrj Saportrnt t® tlie' larsro, ©fjpeially Aarlxig the 
«l©w«it period# .states m^&mk (1927b)# §@ff»y ^an4 Worthlty (1927) 
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tsf©stigatios fef Fateh m& EmAf (19hB) coufissti fateVs ©arlier ®bs«r« 
wtiea that « l^ rM wiatant to ^wrtiml. of |«i» lanrw ImtehiBg A@b 
ImmtBrn aa?© to m&f b® wlwa t®0 ot  ^Ittgait i^wpatioa 
hatA, utell# plteti •!«« s0MJ0iE:. f!i»« «id {19501 r@|»rli!<i tii» 
»ststaa©« 'tro mais^ % »i tm gasetftitel® teferei Mjms ttm the alif-
west *I»B, 0t'0m TUMiir •eaps^tieat ©oi^tiew e«^l»tely jreteytt*! 
pQmitim rtlatiw to 3P@fist«wt# d«»OTOtrstiaf irflmtse# of & fsnrornble 
gyesffek eeaiitlM at tJte tJat- of ±nf®statioa W the mm h&t^ w aofl 
a|^ »»fc i»p«wi®Me of thiir t^ fistaam npm e«Miit4«s* 
lattirA fiMffiieg 
fto® eem l»®»r is atta^®€ bi- aaaj aatmiml tliromghwit ttie 
VATimB sta,p» of it® flia e^ii. mad (IftB) »ta<ttei 
til#' ©oafeirelMag footers «sf tte homv is frnxr year® of ia s^ti-
g&tioai of the oo«. h&mT ia Seatral ltTOp@"i»» later i?»pi*t®i fey iitocoelc 
«i tmm (19 )^* Glsate Cl.f3lj.) »p«it fow ^a» in tl» ©ri.®»t ittas^ sriag 
the lielawior -of tl» feorty aei tl» ©f '|»»aii»s c^m its -csotrol, 
WLef iaeeomats'©f the .status of paa s^lte# is ti® iftsitid States 
hmm mp0ri0d 'toy im»a. (i.929)» • Mter ®fc (Ifto) pf«s®nt a 
essipl#  ^ .iWB»y of all iffiporl»ti©«« ©f''fw«ipi pa3?a#it@«j, wstb'Ois «P 
iaaaiUiig  ^ fl«W itmtas of botl l^ perfeii aM iisttf« ip«rasit@si and n&ii&B 
m the Meloif tniivi&ftl. ^ ««it«8#. fi»y itste that six and a Ml 
Mvilt parwit©# ©f the cora boamr bme hmn omr th« 
#ati» «r®a,, Usmn t<a h®f» !»««»»• ii®mai@»tly 
entabltslMii ,4a tMs c<»itiT « « »»»» of tiie-.a« mlmma m@ 3atfell» 
jSt^bi^dtoi gi»»8@@si l.D*, Wsmmms pmotorins {tcai®)* i^CTfl>.c»gteijS 
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IIETHOIS Aim PROGEDUIE 
Qmeral inscription of the Am& 
Boone Goxmtj is located in cjentral Iowa, al»ost .in th© center of th© 
state and conveniently located to "both the Ankeny Com Borer taboratoiy 
and Iowa State College# This stttdy originated in 1?50 and continued 
through four seasons, ttos ending in 1953* Obserrations were made syBtein.~ 
atieally throughout th© growing seasons by the author with the help of 
from 3 to 7 additional com borer scouta# 
This area lies entirely in the Wisconsin drift soil area and hence 
ita soils are all of glacial origin# The soils of Boon© County have been 
divided into 1? types by the Iowa Agricultural Experiment Station, Of the 
total area, 93*3 percent is covered by drift soils, 1,9 percent by terrace 
soil and li»8 percent by swamp and bott« land soils# Clarion type soils 
occupy 61 tO percent, Webster soils 27»li peTOent, and Hayden or Ames soils 
It#9 percent of the entire area# 
The tjpt of agriculture practiced in the county is mainly cash grain 
farming# fhere is some general faaalng and on oost fajss there is scaae 
livestock# The g©n©ml fara cimps grown in th® area in the order of their 
iiaportance, baaed on acreages taken fr«n the Iowa Tear Book of Agriculture 
for 19h9f ar© as follows t com, oats, pasture, soybeans and hay» Com is 
the most iiaportant crop, occupying about 39#8 percent of the total land in 
farms, and having the greatest value# 
fto® of tl» gwater part Mm Mmm Gomsfcy Are& is Itrr^ 
•t<j .pfctly ri^Lltog* flat, p&mlf toiiaei mmm.g istt& »aI3..| lor l£»ll® 
Hateg ©eQiui40aally 1» tli«t ftiit® 0a®B«»ly M 'mm parts cf tto® 
mtm* fte Bts M©S»®s Mmr flm» almeti ttapoo# e«at«r •&£ tte e&m%j 
trm aartto t© s«tfe# flm sll©« M as 
.gwitly ar^lUsg t® yom-ghi ^ ani 1»TOk#», flwtg# it«@]^3f say «t,«t3ji fst» 
as« to ttaf®* silos ba«^ frm tljie gti»ia f©ll«riag tl» el«»ils- &£ th® 
tfltetwy ef«©k®« 
Braimps la Boon® C«aaty to i® mt^ r «»©f>t Sia %im 
smmB' aijaeent t© tbe D@i lotnes Bi^r, Sfiww iw©! mi Itawr Or®«k, In 
aaay »i®» t41ii« is mmmmw t© tite soils sattifftct-oiily praltietiir©. 
fiie^  geiaasstl sl®  ^ (sf th© mmtj is t«»i€ tl» soutli a®i df«liiiige flam In 
that fbs tjltotilafy #e«:^  slmllw mmm md 
i^ tsa Mm poorly iltefined ©teael*# It tliey app»a@h ^  I^ s M©4nts Mwr 
•th@ ©hiymtla b«e<a® deeper ta4 narMwer «ai.t&i topegimiis®^ MXmg 
the jMi(ie3? itt&lf tb® faHey 4« UO t© f««t l>«lew tbe S»wl @f tl» 
piSSdLriS' 
leeatiea aad teaagwiHfc •«€ Ctei«wmtlo» 
fiii' &ojie S0TO% Sttity Mm is IflO te©l«&€ 1,.01S,3 tfaajre «ll«i 
"witWa a eimM aljoat Ite# ©®Hler of 'Besai# tl» 116 •ofew.rratiesi 
f4«lds mm lo0ated oa a i«rtes of 6 eljpeles e»@li nitb it® ©«Qt®r in the 
©eiifctr of the eeaj^ y «d Iwring ,wiii of 3, 6, % 12, 1| toi 10 rail®® 
(Fig# 15# tl® 'Ottttr el»l® tte® extsK^d t« » a^Jnai, ^of I fflllei "beyoad 
th# emsty Jij» e» emh siM iaxri&g tM@ 1$$Q fha  ^ follo«i»g three 
ymam (191^1, IfSt lf53) tfes mm mm t© ^2,6 stparo iail®a 
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Fig. 1. Loeatioa and arrangement of the 176 observation 
fields in the Boone Cotmty St^dy Area, 1950« 
a 
%iit fi#Ms to iriiMii the ecraitf» 'Bsis ms ima hj 
•mmlw iiseaapiiag ftll t»» in the tw© ©mttir' €3«l«s (Fig# t). 
fhe eiwl®-® mm iat® 2..,$$ «il« •@etioa» aaad « dbit^rwatioa 
fieM' aslteted a©a»st tliS 0«rti«r «a®li « «b lut^weottog road.* 
mslaf tIjif p»6(i&,2« 'tb® laj^ r of f lelii we4 fop itiJdy « #a0b 0ir©l0 ms 
to tl» ©f tl» AH of tl» fields -wmm 
io«t«<a ia tMs mmm mm^% ®i#t 'wMsh mm wii&ia tfe® swllsst 
etesle^  fimy ma?® iMaa3««d. ©cMecutiTOly 'beglaniag witt "1* lit tin© @«Bter 
©©ttbJjailaf 0l©ekin»® sr&msA tl» eiwl#®... ftai" mtraaae® of ©at^ fi«M 
-wm le««t@i ntar aiddlt ®f its «©«t Mcttsttl® ii«l® aud .MKrtc«i 
|K3i841>l# jMifeMU c^' g® a.l.tMB'iTiiMi %ag 'litil til® Biifesr of t^ fi®ld 
(Fig. 3). 
Wi«a tl» sa»6 fi#M ms vmA jmrn «ft®r howiYer most 
£SmM l©tiiti«ai« l«d %& elaaisA t &t 3 t3»s in tim k Ji&m tfeuay, jDa 
««l@.#tiaf m mm' i^ «ej*witi» fi@M. m att«  ^ma wmim to lotste it m mm-
m pofsifel® t0 loeitiraa ef 'tli® immc 
$it« «!i Locstieai iKltlito f i®lis 
fmw^j mm ipl«i^ s mm s®l«©t«d .t» ««fe fi#M t® fe© mmlmd throa  ^
ottt tl® fiswt f®oss*«tio« 'offipoiiiti®! fjeilM* 'tea of %hm plaits ,Jji @mh 
fi®M !»» ii«s«et«i «t til© mi. th# first pfi»i«ti©ii sai »aiiiiBf 
%m mm als© efe»®i^<i. teiag' tlie. seeoad gsmmtlom* 
fm& ss^ liag tit«® »A» «i»i. mm -ielteteti ia ©aeh. fieM# A» »li«m 
ia Fig# $f %M 0«at«e ©f -sitfi 1 'w«« le@«tt«i p«##- or MJis Ijit# the' 
fi@M itm tta® fi«tM witawMS#. f to© '©eatar of sit® i mm l©eat«d 3Q hillg 
©r pk©®s tcwi«€ %M «iftt«f' of tlii .fieM &»i $Q Mill to ti® left of A# ttii 
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Fig* 2* Location and arraagement of the 88 obsexratlon fields 
In ths Boone County Study Area, 19$1-1953» 
Fig, $, Mmimm tag mi®i ia wflteiog iUM •ati'aset#* 
k* M4 fitper t®g» laei in wMfejag "Ita®' plaats# 
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Fig. Han for locating sites within each field. 
+ 4 4- + 4 4 + 1 1 1 1 
t t 4 4 4 4- + 1 1 
+ -h + + + 
9 10 
8 4- 1 
10 ' 
1 9 1 
+• + 4- 4- 4 4- 1 
' 8 ' 
7 1 
+ 4- 4- A 4- 4- 1 
j 
A ^ 1 
4- 4- 2 1 
3 
+ + + 4 ' 2 
3 
-f- 4 5 4- 4- -t- 4-
1 
"t" 1 
4 , 
5 1 
4- 4- 4- 4 4- + -t 1 1 1 1 
H l  L L E  D  D R l  L L E D  
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fig« ?» IMtt gard«n stake# Is »aifclJig fJtels diJdiif first 
bi-ooi ©fiptsiito perted# 
fig* i* Heafuyiag thfi ®3tl®a4®i' ef th® eoim piaati at mmh 
ovipositlw efe»nrati©a* 
28 
tf 
th# fpilBg •mrvBj will tli® fi®Ms .had li®«i ©itier ©r plowed for th« 
•iww grmiMg wmmu* A total of .Wi of -tti© pmnm$ :^ ar*s ob®©rfatioB fi«ldi 
m® 0anref®d »mh jwa,r, tlw aetfeoi ©f m%m%im iUgJitly#. 
in 10Q @rmxj foartli fi#M of the 1|6 ob®s:i^ att«a f4eM» ms srarroyed, 
'Swry otter f i«M wm mM'ct^d la aM X9$2 "rtistt &nlj 88 obsemticm 
f l®Ms mm being M IfSl half of tte fl«34s mm aasmyad as in tlMi 
twe pmwimff yiearo birt this year Mi# fields we»' 0#l®ft«d at r^ oa# 
fwo l/lW asw pl0t» ii®j?e at laalta in ®aob tls® iA fields 
to b« itiTTOfid. All «f the plaiA d#brt0' *ttteto. %hm& plots mm .dls»®et«d 
aad -to® isabt* sM .eomHtian of tb® borw# *w i"@6Qi^ ..t All of ti» fi«lds 
smplid mm- ia mvn lait yiw, m ftsted p»fi««iy bat lud l»«s tr®at®d in 
r&imA •i»p@Bai»g m tl» iwir lAieli ipsi to b@' plmttd# The som 
®ad io;^ sn .fields had b«a pl^ irid but «»t f4«M® mm «ay dirf£@d# Sinew 
tk® ««ait pMxA dfibMa 'Witliin tlsti® i««as wo^d affeet tb® nwber of 
homsm pp«««nt, th# methods tjsed in the pmpsa-mttm ©f tb® f ieldt -wmm 
«sooi^ d* Bit laethed lirroliwd is gkm& in Fig«» f »d 10* 
l*a]pati©n ftsd 
fttpatic© itni mmegBvm muerds mm toft tlTOB^oat beth spring laad 
tufflwr p^wiwSs to iadiwt® tb$ rate of borei* d#f@l©pi«at ia ttm fbe 
pwioas ©®ra..fieMs'Tstoicii had i«lat.4v«ly M0. fopalaticsis of bor«i^ S' 
mi mm planted to mb$- tb« earx^nt s®mm i»» • s»l«tt«d« c^ t fields i«r« 
f&mjd to b® a geod plaoe t« eb r^r# j^ping d«V)e.l!6^»at .©ins® ao®t cMf .lait 
©om plant d®bri#'T  ^still awailsfele m- shmm 4a Fig. XL* Tl» 
OTii}is3P (£ £±»M» mrlmi. «M»Aat trm f«af t© -ymr s^ipexx&iMg on tJto' mirail-
stoillty  ^fields with «a abio^ane# d hmmw, la lf0 five fields *w®w 
ftg. 9» Spring popul*M,« i«r«y i.» » flaM# eli«4» J»eli3t(3®i 
a/lOOO acre 
31 
fig* J,0» SprSag maemy ia » ©at 
33 
' « r i * '  
n.f» H#' 01bfi#rriiii papation ®«i of ©ir#iwint©iiaf bo»r# is 
•m ©&% fi«M. 
Fig* lt» »thod ui»i in ani (WtiPpnt# obierfatiais t® 
fscilitat© fiiMdtog |jor@r».# 
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ctosewt^ i Itore© fi@M® mm la %9$h ^ «id Iji 1^53 fow 
fi«lif wt?® tts@d .ia %lm mA mmt^m ituiy* fh&m f4®Mi imm 
to diff«2^nt steticfflis of th« e^ mnfey in to g®t & »o*  ^
Mcwate • f©eoi^ , 
fhsi® eat fMMa (prnwima year*® mm £%e%i») mm ftsit®d -twlo® %mh 
m«k, tai & t®tal of at l9mt ICO' Xtvixig e«« toojrer f om« mm dbmrmA Ijy 
i^tetlag Iwt y®»*s mm stallES* tfti '©tttie &£ thtlr dsirelofBsat, tlttiei' 
papm m a®f4y ea»®% mm m »k'p$rmta»m of 
t©1atL«. Staee th» fe^ rew ljee«« ine^ &gii^ y ilffieult t« fSM as th® 
^a®oa pr®p?«ssiie% it toeeaa# n®e®sa«3  ^la 19^2 aoA 103 to lew th® 
#bs@rr«d foms Is ti» field for iulmm 'ebtsyifatioar.. fhis wa® done by 
catting" off sc'^ ats of the eoa, s^ &lM estttaiaiog tl» mi holding 
tli® «t |>i®@« of 'ftaUfc' intact by irateber baiaas (Hg», 1S)» fl»s» 
stalks •mm %lmn plmei. toft^ tter ia tl» fi©M wfa®» th  ^&mM. b® obs®rr@<l 
mm €E'«mt®ai#atly at a .lat®r- iat«» 
ftipttioa md «rgen®® *1## ia a -Mailar »m©r for th® 
s»©0ai QW sam«r ,g®n®riitioa b©»rs» At this tJ»e, hewtTOi*, thm dwelofp-
safint tikes jplaet ia %im astwriiig mm plant Wm» it.'m# »«@«»0-aiy to 
iias«©t thfl Giw l^et® e©«t pl&at-* Qoly plaat# ahcwiiig beror' iajtiify 
iis»®et»d ttowsby ke®|Ktog tte. at^ «r of plants ii»M#t«d to a isiuSmm# 
Irtlt Wlgtofe. toi 
Istli fM#t i«©orti mm tAsm daily ftm tmps toofenieatly 
located; 3a«» mm  ^ lm&» flm traps wem Sm Smmj aos^ to-
typ©  ^ (Pig.* H) tht Hret tii3»® years bat isa W$$ tter@© flmewsc^ iit 
trfiipi mm Tii»d .in edMM.m to %im tte®# iaeaai®®e@at-iyp@ li#t tmp®. 
Fift 11. ligiA tritps ia»®i in mlXmtiMm.g eom borer 
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fig'. I|» Splitting Ifee eom pl»t %& efestrv® the lotatioa of the 
fig* 16* m&mvtrkxig the hel^ t «f ih® lass»l bM t© ©btaia a tass@l 
ratio* 

.1^  
Ti* proeotee w« seswwhat in IfSff the Tuxrvm eoHeoted 
mm msmm& for tb@ pamait®, gewiia. igr&aita  ^ Pai31o%. 
IMS pamtit# .had b««a €ft>.se3r«d ia «3m b®wri frm lm&,.  m it •»«© tlioaght 
MfiiAl# t© mk& lmhma.%oTf of tto beoNsw £rm tlk® Boon# 
CSoaafey Ji»a.. la the crfehsr throe yrnms tlit pamtlim ob®®irration® mm 
emitae'ted in a »Saia.ar mmamr with tli® Isarra# b#ja.g "reared tlafeagli« at 
tb® is^&m%QWj* 
MP uisoiBsiei 
(19$^) a# ft#M» 'failei fist trm t to fQ mms ia 2 f^O «itli isk» 
mmmm si*® 'being 26*8 t©w«. fhe rnmmm pl^ i»g '(tefc® f&r aH fS.@-ldis 
mm lay IT, fh® wai |>l»afe«d fcy % ma& 'latatb kf nhil® 
$9*6 p&mm% of all ih®- fieMs mm plaiAsi tfm llsy 12 to M f  21- insla-
•siir®« 4 cf Ml sf tl»' 176 obiw^atieo fieliS' (2$ pirecat) receifiKl, 
sew fffiiai ©C' f«rlill.s@r few th® groiriJig statm# gi«« mmmxm 
h»d hmu t® poitio»® or all ©f tli® fi»M ia tortascw.® lBQlm<ttiig 
two f iisMi tM%' hM «li@ mmim& Itoe# S i^twial, f«i»tills«r hM l>@«a 
apf>14«i m W &i %k& ia mwfixig mmx^a m& fetwalatiens. Qroapiug' 
tb« fitlii C3-7 )^ aeecse^ iag t© tl» wop p*c«i, $3 h&ii b®»B is c©«, 
60 la ittall gmSM$ 3t 'la mflmms$ II bad feswm Jto. and 10 Iiai, b©«n 
ia gr«fs«» «•• aise®llac«oM erep®.' 
(1^51) fh® ave»,gt sla® of th® 88 fisMs thii stason, m» 
2li.f0 with tl» range frm f to 83. aewts pe-r fieM.* fhe earliest cora 
was tlaatii IpUl I8» aid-plantirig ia,t« m® mj X3*3h «oa th® last f i@M 
was plaatfti mj ^ 9* Smm%f<^9emn of t&s SS fi#.Ms C87»f ;IJ®i?e«t) 
fl«it®i frm lay 12 to laj tit I^selttitlfs • 1 total ll'ft@M.s »c«iT@d 
acai® £mm cC ©cMireial £«3etiliwr 2$ tl«Mw 1»4 at lea s^t sea® ®aaar@' 
l^i«d to i»tt &r all of th® ft«Mt f©ll^ ®g is a ®p«piBg ti*e fi#ld« 
t© th». grewB to l?|Qi f8 f4J»lis liwi ia 2$ fi«Ms 
ia m%Mp 11 ,|b iN t^e#aa«,t 'IS ia 'olofsr, I ia -iilfalfit mi I fieM bad fe.@®a 
plaatii ia tlmetl^  tls« pr« ,^o«8 ymar# 
(1^2) of mms la ail tl» fi@Ms tiaa«r obs®rvaticm: 
ma t,lf8 •®or@8' itesli was ®l3Bilar t© tl» fittiatim whmn tl»» Hi*® 
2,179 mme inmlmi* ttm cteswrratieis fitli# mil-ei iM ftm 2 to 15 
«©3»«f the aT«r»ge f» tim 88 -ms th*f acsres# fXaatiag 4at«s ranged 
fvm April. 2? to t|# tfe» i^ J-pajtBllaf i»t« wius lay 12# sliflitlj #»li©3r 
tlma JjB th© t*0 jway®.. In lf5l# mlj 8 psiriwat- rf tfat £t®Ma imm 
planted 13 m epsptwi with mm -^ Ma |0 p«w«it owr ft siuilw 
pgfioi in If St* Off th© 88 oteatrrotioa fltMs, If of lad. aad®d f®tti* 
liwr dt a«@ ioi^ , 1? of whieii ii»®d s.co# t^  ©f «.G»«rtlal fom«lati« «aad 
t^ r®aaij3dteg H) ®ad®d bsaragnad fl» ft«M# mm ^mpBd mewdlng 
to ilM 1951 (p«id.o«s fwmr) ^r&p grmm m MUmm II IjM 'hmn plaatei t» 
-23 to «at»,. II i® 10 to ©lOTtrt i ia .iflJfalfai 1 idl®, 1 tod 
aad 1 ia tiiwtl^ # 
(1^3') 'tlw .®i®e ot tto fieldi raaged frm t to HQ and m-mrngM • 
«»» fiftM, irtiieh was fery siadlai't© •px«fi.©a® yiari, 'PlaiitiEig 
dat«« Miipd frc« lay 3 to my 28,. irttli tl» ^WHplamttog dat® b«4iif May 
15*16» A tot^  ctf*  ^field# r#®tiTOd »«« iem Gi f®ftilis®r 
applied ia rmiom f^ walatioM and i«o«at««' B«« f^ard,aiiaaa» ma seatt®red 
&mr M d %Tm field# feiot -1^$ f£ tto® ©bi«rf*ti« fi«M» re®®i'«'«d m ferlill®«p 
d£ asy t^. 'fliB fi«M« aay b# gi«p#i t© la&e pmvlms jmr*9 
oropt. Com latd bieea plaiA«d la  ^of t&# fi@l^ . Jte %9$2'^ If fieldi- imA to®®®, 
i» @eft»an0|, lit in ®l<fr®r, ll* ia dsts# 3 .in mlfaOfa and 3 ia pa®tttr«, 
fkm $mr&wei si®® of th® field® obwrwad AurhMg ttoe foar seftg-mi ia 
th® Bo«© AmA wm 2§,i mms-* fh® niA-plwttiag iat«« rmg®d trm my 12 
ia IfS't to lay If ia lf50* the &mmm i4i-0JBfci»i dat® for tte four 
years wits my Hi-lf. ftm um^ of icM .soft c£ terUMmr tmm»md trm 
 ^f®»iiat ia 1S50 -to It?*? pti^ ent In %$$%» For th« trnw-ymT pe3?ioi 
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homrs ptr mm* fMi ms a lyedaetieii -of 71 ptareesfc £rm the 1950 mrfwy-M 
Borer mertality me mmr^ ed. "by tabttlafiiig •febe aml»r of dead. teo»rs 
efeiersrtd# fhln t© t8*8 pereamt., Flalii that h»i Imm pl«w4 
aferapt 0»li Tb«r©3r@ per «a l^@ m 1^9 feoreyt fowwl ia %}»• 
-disked fields, flm »dii©iiw ia feoper f^ ^atic® i®pai«atl^  da®- to 
plmiMg *s If 
ClfSt) ferfey-irow mm .»«l«et©d at rai«i« itm the S8 obsei?-
r&tim tiMlM mA maw^wA £rm lay Wf t® ivm: 3# ©f fi®Ms wirre:p>ci 
2lt toi b««a pl&A®d Jte osts (ai»te«d) aad f 0 mm piaat«<l :iii tithsr com or 
ai^ ybeaiif (piawsi), A t©tal tf A e«ra isswr iarm -mm obesrrod telng 
the mrmf lay two 1/WOQ mem- saa#2jss fr-ctt mmh Th® awrag© 
aimb©r of ib®i?«w p®r saapl# mi ©*3f ©3? m #®tisat@d |^ © himm pef aer«* 
this is a aaofeed iecline .frot. th® iw® pmflom years# fwHty-fiv® (?3*5 
pswtiit) of til© 3I4 boi«w fmnd mm ia #at fieMs ®fl<i only 9 "mm t^m 
irm the 20 cmn « S'c^ taa fi®Mf-« f&w %tm- oat -fitMs 
homm per fi®lA m. tsmpamd wtbk 0,liS in tl» otter fielii-* fh® 
r®da©ti<m in bewr popi^ &tian af>piii«iit3.y <&» to plmMg was S7 i>e»«iit. 
Mortality •cf homr m t® thi# f otat wm 3k*$ permmt ia 190 iMeh. 
was lit 0.oiaiii«pablt .jLii«»Me frm 2$S permit etotaia i^ In W$l» fhes® data 
mre ctotainsi hf mmrMmg tt^  mnber <ls«t fewer® «ib»r«d 4® thie 
suifisir diass-stimss 
(1953) flit i®)|piiig |©p^atioii w« Ifegr in t&e hk 
m3j$&b»d «t iwtea. .of tii« iA. .fi«14s s«l#ot^  Sli mm ©at fi®Ms 
whiefe iiat ae^  bew pliwid tet i«i»3y iiisi:.e4 Mmim th®- plant iebil« 
(o^osti m ttos smritm^*- Oera ajafl -mm ^listed la tb© j^alning 
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was wl® m -fco ten days mxl±&t ihaa tm pjre-vioas ^ars# fMs 
Bigbt posiibly mmwA for tlie •wmiwilly l«w aeil^ l'iy «rr«a tit® 
aortalitf «ams«d by spriag faawii^  a e^iitdLties wi mostS f^ emr* f«ft)lea 
'IS-IB' ia tl5» appeasSia: sh-cw th© mmlts i» t^sdl ©f tto® s^lisg popiidLaticm 
terr® J Airtog tl® period.# 
tti &ir§iBW> Spitog 
(1^0) Fmpatioa of <3Pr«rwiai«3?.lag is»s f4ar#fe <:to««rv©d oa May 18, 
.»aci»d So pjwsttfc by latte 3$ 'ftail «>s oa 3mm 23» Saergene# b®  ^
on 1 sM mm c®i^ li®t# lif Jiali' aii-twei-pBee iate mn -Jtme 16-
II* lorlality »©oris mm »ad«. 1» %im five Asst^ feim -nimm a total 
of li,IAl i&mM ms cteroi^ d wMeh 16#.| pewti^  -wa?® ieiyi,. H r^ral •mortali­
ty mm li*-»l |»re«it paptl .aertality S.t 
{X9S1) First pipitioa e£ of«rwS»t®fii3g b©re» w»s weoried 1®  ^17, 
.nM-pwpailo» m lagr 31 aod pi^ tiaa wa sai>l«t#i 10» ftoa, tb@ 1S»^1 
itasaa *as illgitly ®arli«f ttaa tto® pa»fi«ms jwm* lB©^i?gs.E©e ms timt 
m my t8# waelisd SO ptwiit m iwm IB mi mi QGoplBteA by 
July S* PapatioB ai^  «»#rg®iie« itssieti0Ofi mm »t«rte4 on April 30 ami 
mniMmi iMrmgh Jidy S» A total of tfSS bowr fema mm dt 
•whi^  818,, ©r Wt*k p«re«fe mm d@aA, I«rr«l. aoiptaaity m® hi *6 perotnt ft# 
©<»par»d p®re«»t pupftl mertality* 
•(IfStl fi» i®wlifi»Bt of hemm ms s&rlier ti3« in 
19Sl» Fiyst iapati©m mg obserroA oft 8, -.sise .iays ©writer than in •tt» 
pr@^«3af. ysar. fl« ,«i4-pjpiti©a i«te w«i if ptipmticsa wa» ccwple^ d 
OB. ItiM 16» lB»rg»B©® wa» Urit ^eor^MS .c^ 3mm 6, rmahBd So •ptreent m. 
4mm H -mA wm by J^y 3* A totsi of 1,2  ^lifiag borer forma 
was • ofe««rr«i teing tbis pwqpattoa md «wrf9ne« p®fioi* Sn® to Wm tSmt 
m 
eoi38w®d in im a mm grmp -ef' h^mrS' &mh t4a«, it ms ttiomgWi 
to %mm. "tti® %oir®w ia tt® fi«M. m&hm  ^ tl» same totm m 
ii®i©jibea ia tti® 8®©tlea ©a pmm^wm»  ^
QSSS) fixA papttten ef owifSitottiEtBg homm mm ©s Ifey 19$ H <ia.ys 
3.at®r tlt» in W%t» l^ tiea ww o{»pl@t«. fey Jto« %t i^ tli the al4-pi!^ tiou 
iat® 'bting 3^m t» papatida ia If53 ©cwtii»M mm i. p@2l©d of ti» dsye 
is 1^52# 39 •days mm lasrga*®#- m* fiap@t...s».eoi^ d 
•^oa® it wiMS i^ 50 i»iw«at m Jto* 12 a®i w® ea l^tttd iy 4wm 23* 
pmpaM-oi aM mer^mcm dls^ otioa® mm 'fetpai on lay S Mi sontteawi 
tvim mah mmk until imm 23* A total ©f- 'feortr tmma iras dbitrwd 
tteing this peiioi» l«»w "mem l®ft ia th® timM for retditcskiag a® th  ^
mm t& 2S$tm 
A summary of first pupation and emergence dates is shown in Table 2, 
fito'l® t, S«tt ©f flwt pl«*fe®«l oliwymti^ a fi®M, tirst. papttioa, 
and Hxit '^ wgea®# ia tl® B©«» aowaby Jtfea 
Plaafcii^  
feag , _ l^ patloa  ^ laitireBj 
wm §/l . l/ii 6/1 
W$l • ii/28 • S/ll 5/28 
im k/m 5/8 6/6 
ltl3 5/3 S/lf 6/5 
tiibl® abe'TO laiieattd t^ t fi»it impatiea •©« 'b® ^«^®et©jl alxsist the 
ai^ dl®  ^ in W3nir«l. Iowa, - altlic«a  ^th» l^ St Memm wa® §mm^% 
t&yli®f• SwrgeBst laii^ y l^ gias ®0oii after Wtm arst ©f ia ®ost 
s@ikSoa«,« ftp gimphs shoiKi ijo, fig#* 17«4§ indiwl® the mM of pmpatitm 
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peretnt of malts-eelltoted ws mom te J,952» fh« 'greatest iiamls®r 
of metlji m-m m 3wm 12 wMeh ms coastdtritoly «a3?li«r «ian la 
19S1 m 3^0^ 
(195$) Sti: liglsfe tri338 mm grated mm A»i tO' test, the rtlati-y® 
efftetiTOMiSs ©f fltto»te®-iA ligjts at e<«|»i«€ «ttl» ixie«aii»c«»t» fte sotti 
»a>rds wipe ©l!(tai.ii«€ f rm 0ali«rw#©i cmslttita that a 2CK>-
mtt Sii««l8»e@at «feti*©t«d mom mm hmmr mtAM than tw& IS-
wtt S,. !,». fltt©»ieeii "im^m »0Wii mm ©aa^ t m iwm It or on® 
dsg- b@f« l^i^ ty piapal ©«»» -wbto obi»«t€ 'ia tfe® fi^ M, ISjfst b«>od a«>th 
flt^ t umMmBd wtil Jmly 8 igiMi tli® ©ii Jme li. A total of 
I f l S t  Bottit was ewHeetei f«*tt th« sii. trapi# tl» raagsd irm 0 
to 229 motiii p©r .nl^  *t^  th® aedm® oa Jan® 'lit.#, Ifotb f li#t ©f tti® 
.spriag genewtioa lait®d mmr m perioi sf 3h w eoapaj^  with 3? da  ^
In 1^52 -aadl $9 ia 
A summary of the moth flight records is presented in Table 3* 
fafeSjt 3* Bmrnst^   ^h ymm of'moth fUL  ^4»t& tTm 
•ligM t»pf mm Iowa 
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Fig. 2L, Frequency distidbuticaa of the 88 observation fields 
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tol®l ,^8 'peroent iiat«h®d, 25.3 wem aisstng, 8,3 percent weip® 
m%m l3y,p»(SatoM, 1»3 p@r©e«t d«siecat«d|, aad 0*2 perefiat w#r® Infertile. 
A summary of the fate of the eggs is shown in Table 5» 
fabl® I. fat® of «ggi OT®r a foiiiw|«.ir 'period la Booa» Cowaty, Iowa 
!©• f&te  ^« s^ (pere#!^ ) 
fear 
cMmrmtim. ®ot @gm 
0bmrm4 masiag Iat«B 
Dafertil® 
m4 dried 
im 30m W7,m 72.0 ms 1.1 
101 1760 $,$t9 71.8 17.0 1,1 2,6 
im 1760 2,301 7lt,| 16.7 k,9 h,0 
wm 1760 10,li33 6lt.0 t5*3 8.3 1.5 
Althoa#! the. &hmAnm of eggs varf.®®.'great &al irm om mmon to 
another th® hatehtng pere«atage i«*1bs ®«ftaat at •about 70 pe-reeiA. 
T'h© n-BBfeor ©f egg® z«o©i€«d as ttissiag about 20 percent of Idi® 
tot^ al i»toer d®'poslted» It is possibl® how©wr timt a. drivinif-rais 
®t©*a' prop®rJy ti»d om e« l^et®ly ©haogt ttiis for ms^ ©a© mmon* It 
sgpmam that £rm. tb® ptreeatag® of eggs «®te» bj predators e^ sli season 
that ttot Bore- abwaiaat  ^eggs becoo® the lower th« peroeata-fe destroyed 
by pr«datora^ * TM» My b® .tjgplitosd tef tb« f«t tbat tb® predator popa-
lationas tmsds. imm or l#ss ©mst^ sfe tbron i^out the first pmtratioia -periM 
«a«ai yiar. Fig#  ^shtwi th® results of iawots f«®di»g on com bor®r tgg 
»&#»©«• fh® fat®.of th« «gg# i» t^ ttlAtsd for •seh fi#ld la f»bles. 27-30 
in the Ip{j®adli:» 
m 
Oecttireace of Pr®d«tora, rsxst Q«i»rati<» 
{1950) Dislag iht oiriposltioB ©fe««,rratioES a pee©r«d wa® made of ths 
preMtd  ^fe»s observed m tli® tagged pl«its. Tht xmatrnv obstrvsd It as 
f@ll0W@i 71' »d »pid«r8| IC  ^ oringi gls^ gepa l^g adults, 650 eggs, 18 
larra®.|. <soeeia®llids—2CX) adult®, .115 «gfSj. It a*#«totors is»r® 
actu l^y ©bi®rf®d feeding on ©es ©r is ©nlgr a mry few eases# 
An lidalt of golleps qn^yjaiaemlat-tti' {f •») wm otoi»rf»d aetmlly feeding on 
m 9gg m»ei in &m 
(1951) Rr®&t®r eomts mm. aad« a-s^  reeojeded as tl^  had hmm in lf50» 
fhe n«b«r ©f predators i^ mrmA -wtm «s foIlei»si It md ipidiwii 10 pritusi 
Chry»opa>*«>3 adiilti, 399 ®«s#  ^'Iwim®! ©•ocsetollidS'—53 's^ tilts, 71 eggs# 1 
impa, B sbenild b® poinfetd out a total of all •p'tdators, includi'ng all 
st«g8# cdt taeh, i« eaisid«r«d m m»mg& &i 0#3 pr®dat<Mrs p®r dbaerratioa 
plaat mi cfe®#rf®d ia both  ^1950 aa»i lf5l. 
(l^ lt) ?h« total' iwber si pwdator® r®e.ord®d on the 1?60 obserwtiaa 
plant# dtirHig the first br©  ^ p&T±&& ms. m fo-llcrawi i n& spidersi ItO 
Oriiitl 0hiygopa"-»16 adalta, lil3 •fgs and' «« larmi eooeittsHids—117 aAilts 
aiMi 86 @gg»» th« total niaber of all tpeeies and atAfe-g obsenred wag 681, 
or m mor&m  ^ piS t^ew 'p®!- plmt, wbioli i» Aightly mo» thaw to 
1950 laai l^ -» A Qkem^m larm was bim:#t t© th@' lA®i:«t®ry aad plaeed 
ia a -rial wi-tti a c&m borer @gg mis, it Iwgan J«»diat®3^  to feed rnpen 
th« «®®, aB«&ing the 18 «ggs esptf before st©|}piKg (fig. '^ 25). This 
pqrti<mlar imoet dtefowed ?2 eora bortr ®ggs to the fow di^ s it ms ander 
obs©rvatioE«, Aaoth«r Cteygeps lar?a «® filastd ia a tial with •&. hatekteg 
egg (16 It begwi JjM«di»t«ly f««d|jftf m th« first i»st» 
Fig* 2^ * Ghrysc^ a Itrra frndOng on m mm hamr egg aass# (Eggi t© 
ngljfc Imm hmn ®np%l@i) 
Fig, 26, Shirysc^  larra attaeking atM fstiiag on m ixm&ium c&m 
homr* 

•?2 
Iarra«, ®aeking %mvf bit of tti® liquid irm th® Itrrw and then tossing 
asi<i@ tl» «^y ®«««lna (Fig# 26}0 The -Qtgyitogft larra eonsuiitd 12 nmlj 
bateh^d oom berer larva® to®fo» .stopping# %hm after a brief paa® finished 
"Wie noadadtog all mtMa 35 «imt®s» Steoad inttar bwers mx^ 
sOmo st-toeted a®d ®@Mm W Sto^Bopa laxvm in e&fti'^iti' bttt tb«y were besi-
taat abomt attacking a tWrd iastar bore*, fh® Chtyaopa l&rwM mm 
aewr 9ms. to pmy tqjon tl» mam m%mm bewrs# 
(190) Br®dator ©oauts mm m feH^ws in lfS3t Hk r®d spidtrsf It8 
crittif admits, .2,S3t ©fgs, 4 litrfa®! ©M0jjft«lliil9--117 ®ggs# 
t papai tod 586 iMi»lts# I total' c€ 3fl80 tomM was obs®rr®d on 
tb® 1,.760 plant® or m werap of 1»8 p^dtetow |»r plant# tbis is a 
t«a2teabl@ i»ei«as® o'wr the prsvims tb»e Binm the mh&m inseeta 
»tld« aetmally 8»em feeding m tb® ia the field, B&m of them 
mm brottgbt t© the. laboratoiy mA plae©d i» vials wntaiiiing mm borer 
ogg mmmn* Q^oeelaellid laiva®, 'QAm togj^ow igmi^s aai Mults and 
Gollops )|a»d:ritoaCTtl&titg^ (F«) atots wew f®md to 'f®©d c® 00m bor«r 
•mm iJa eaptiirity. 
A summary of predator observations is shown in Table 6« 
f Alt 6, Qmwmm@ of predators darlJ^ tta8 first gen®i»tion 
. €Wi|50£dti©B period 
S©. ef f©tal m* Awrag® m, 
plants pfwSaters 'pp^datori 
Jmr . ob.s»rv«d observad _ per plant 
19$Q 35tO 1120 0»3 
i9Si nm $m 0.3 
19^2 17m , ai OM 
1953 1760 318© 1..8 
B 
T!»s® p'tiji'loie' comts strr« memly as as, ladieatitm of th© r®latlv« abtmilaiio# 
of th«s@ fosas* 1© atttfflpt -ms mad# to aasS' tJi«- pr«datai?f f©aa obsefired, 
th«ipi8i!©3p® th®» "mm proba&ly dmplteatioM* fm axm^le, pPBdators counted 
•on plant Baaatoer sewn ai^ t mom t© plaot 'm^eip elgfet md In that mj b® 
eott»fc®d again. Mvm thorn#'tli#®®' cemts m&j m -^ 0,m m. .aecurat© plet«« 
of the popttlatim in mm year' they art ms®ftil in Jadieatlng th® wlm-
tiw AwjdaiKj# fr« year to ytar' sine# the. ttcteiqa® inTolf®d waS: identiaal. 
flMB predates eo i^ta &l®o_ ttrW' to iadieate the abiasdauet af the pcimlation 
•p»«tnt for til© first teroGd as eemparsd with th« s®@end g#n«ratiOB* Tl«i 
predator papmlation is usMtliy low- Ajfrisf first geaeratiea opposition, bat 
hnildi up -darln® th« mmmw g«Mratic®» fto uvA^v g£ p*®dat«*s observed in 
«aeh field is gittn in fables t7*|0 in the Jkppew^* 
Fiwt lP®od Sarfifal -mS. Bmmr i©r®r P^p«lati©n 
(IfSO) first' g®n«r«tdm MrriTal, ba,.s«d m the-tetal iwaijer o£ eggs 
deposited « tan ©bserratioa plants in m&k fi«M. the total nwiser of 
living b©i*er foms diis®©ted frca tegast 3 to ll.» ms .2»6 p@w«Bt« 
•0onsid«ring ©nly th» nwbsr ©f •gg® ifei©h hatfh«d, the overall .smrpval 
for th© first generation, was 3».6 peissent# fmrviiml freaa total «ggs on a 
loostion basis ($ pla»t grwps) ranged frstt' 0 t© iS peresnt# th® mm 
b®t^  ,i#? pwent# Based m the n«Hi3«r -of eggs -sMeh hitchsd the avtrage 
rat® survival was S«6 p®»@nt» 
fm plants (fiv« at ©a®h site) mm disasetsd Amgiat 3-11 t© t^t®.»in» 
th® saigriTi^  th© first brood «ggs» fh» psiresatap of infestation ms 
&t@«Bii»d for «a©h fisM by totalling tl» plant# whieh had either been 
re-eor^d earlier as stowing leaf fsediisg mt' had borers in thea at the t3» 
7k 
of ©r bsbii, fh« ,per©«nt infeststlOB rangei frc® 0 to ITO, the 
arerags. bsliig 86»1 pi«i«iit« 
fh© atarfser of homm f®mai per fi®M (10 plaatt) ricnged frm 0 to 51|.» 
th® ainsf»§e fe«iaf 3^»5» AsmmMg m mewa& ©f 12,000 stalk® per aerej the 
amr&m mmib@r 'Of ho»rs ^r mm ms 
(l^ iSl) flants iii thi saiber 1 looatiais at «mh sit® (10 plants per 
field) *»» •4i®®#et®ii lapiit 6 9^ to 4^ «a*dtoe swr^ iTOl aad SOTwr borer 
popilation* th« t,6lit egg® fetaii ©& th#t® plaats mm iael«a®d in 
ealailatiag first gBn '^atioa s«rriv^ # lliiag th« total ®ggs ol3®#rin©d by 
loeatioR 0 ptmt groups) borer smr^ ifml frm 0, t© 35»0 p®re®Ht, the 
biiog ?.f p®»®nt.-» l^ eluilug th@ «®s irMeh hatiiisd ia the 
©ale^ atioBS# inrviiral ateragsd 1§»3 |»re#nt« fh# sttrrt'wl, no aatter how-
it ii ealei^ datei i« ®li#itlj hi^ r ia if5i thaa the prfir4(»# y®«r. 
'ths peretsatag® of iufsstatioa *rs &te»dBB<S for emh fi@M at the 
tim of th@s@ 41#i«cti0ot. Tim p@m0  ^tefestatiffls rmgad frm 0 t® 80, th® 
m@T&m b@ing tO.l -wMlt in 19$& tl» w»rap *»» 0i#l psreent -of th« plaats 
iijfe0t«€»; 
avera^  a«iber of b6»is fomd p@r fi®M (10 p3j®fcs) ms 2.1 and 
rm0id trm 0 t© 2$m thi» airerajs© i».a xwaofebl# dt®r®«s« frm the Hi.5 
borers 'per field for lf50« Mwd m m mmmm of 12.|CXX} plants per mere 
the 1^ !?1 wmsmr b©i«r pepilation awrafei 2,St0 homm p#r aer®» fhe level 
oi.b&r®r piopilatiQii dtereased irm m »mr&g» «f .lli5*6 borers per 1€X3 
plaiits la If^  to. 22..1 bortrs per IQ® plaat» is 19^1, 
(10i) Sine® only the pl&afes^  to th# awi»r 1 lo©.atic3ai (plants 1 
threo.#! I at »it# 4 asi 11 thr©a#i 15 at sit©' 1) mm «iiia®©ttd to dater-
mLm mirviml of th®. first' ganeratioii, only ti®. eggs d«posit®i on iiimm 
7S 
plants eonsi<l8*ed in AeteaaadLning tli® sarvivsdt A total of-1288 e,ggs 
wmB' «A>s«rf@4 m tMm 8&> plmts* fii® awrage |«M«at atmriTal inalwling 
th® total 0®s ms lt.#l feut wih&n mneiiBriMS hat#l»4 eggi only, tli@ mrAr&l 
na® i^ #3 p®TO#i^  for' tl» first, gtiieratloa,. 
Plants 1 ttasomgh $ md 31 •'throu  ^ IJ^  mm dissfttted iulj 23$ 
til and tfe» fta^ r of bortr® »«ori»d.» A total of S2 lit® borer forsss 
mm eo.lleet«i irm th® 8S0 flajratt iisseottA or aa «mmm o  ^ o»ly 0,Sf borers 
pBf fi@M (W pl@Bt»). fhs gmm  ^leml of pe^ palatim tl»B wntiaue^ l 
to i®eli3B®- irm %im ®S«1 bortrs per 3.&^ pimte In Ifl^l t© S»f borera per 
1<30' plmts .la 1952 • 
fhe persoat of tb®  ^plrats laftt'tod lAthtu a fi®.M rmg«d fro® 0' to 
10®, td-Hb m mmmm of 18#2 pe-ro.®!* iafestatien for the 88 fieMi. fbii 
mw&m to 19$§ wm. 86*1 pere«sfe aai ia 19Sl .it drc^ sd to Of tte 880 
plaats iifl»ot®d 160 .sbcwsi ©viiene# of oq» bortr ix4wf with llt2 mtvmm 
teles, obssrwi# aaat %Mm mm m mnmm of S#l esArmm hol®« per bojwr* 
fl5® 19S2 pap^tim, 0.0$ bmmm p«r-l^  pla^ i^) is tl»a lewieirt 
s.iiim tM® s^ ^wm origi»«t«d •!» 19^ 0. As!.wsffliiiig m a?® rage .of lt,CX30. 
pl«iti ptr .aM8rt.| th®rt- -wart 708 bo»ra t@r mm ia 19$i as eca^ &red triLth 
2#520 b»«r» p»r a©r@ ia 19S1 l||.teO' in 10Q»' It is mrl^ Mtsst tMt the 
b©«r popttl«ti« Airisg thi* •period wm m th« i®©li»#« 
{WSS) Of tte 10,382 «g@i. obsti^ i fiwt. gemeratim oviposition 
"»«*«• fott^  m loeaticsa 1» ffc«w i^ laats 'TO-re iia»®6t®<l luly 15 tbrcm  ^
JtdLf IB to i«t®.«i» the »t® of TOr^ Tadl »ft the lewl of ttie bortr popi* 
Ifttioa. fb# wmime of «gga obterrod m plant® tb» 377 berort 
rftittlting frc* tli®®® 'di.i©«0tioaf wem ussi.ia oalealatiag first g«mration. 
poTtfil.. m&mm »t@ of «a?vi"fal mM 8.*1 ptro^ isfe bused, m total mgm 
n 
» 12«5 pewtBt ifeen •eoDildtili® hatetei «ggi. fhm mrvtrA tor tMs perioi 
is tl» Mgiiiit 'SPt^ rdti sitt©» tMs 
f h© peretat th® plaiAs infes%«<i mi 'date'iiBiii^ ci tli« time of the 
<lias©etic«s and rmge^ trm Q to 1CX3 ptineat eC tli® plant® !»• arxf on® fieli# 
flm pera&afe inftitation for tl» mm 'wM 33.9 at -Mi© tJtoe <£ first 
gdi»rati« dlswetims. A total .of 2ii3 ®atra»«» l^ le# mm ©feierwi ©m 
ti»' 800 pl«at% irwragtiag 0»^  mtmmm h©l«» fw bo3?@r« 
fwm S80 plaati Asstettd « t®tA of |?7 feo»a?s *®,0 o©ll«et®<i. Tliia 
air®rag@® I^ 2»8 pew MJ plant# is i©r« than stwa ti®«s the 1®TO1 
th© p^mlation tl» pratfiow fli® wa» frc® © hmers to 23 
boj»w fcs* the %m pltjot# sampled in ©ateh fi®M iHltta 19 '©f tiie fie3ite eo»«. 
talat»g no b®»w.» Wi»g the airtrai® ni®®»r of stalks per acsr« as 12,000, 
tli«ie» weiali lb® «. «stSMt®d !^ ,13  ^feo»rs p«r mm ia If53. fMs i» a 
©msi<terabl« iae'fease mmr the p l^atloa whieh «wrag«d o»lj 7tO 
to«®r8 p®r »ea?«, 
A summary of the summer borer population is shown in Table 7. 
Tstol® I, of 8«»8r lb©r»r |>ef«latioii» -ajaS swvlir^  for 
« fo«r-f»ar p®rio<i Ua l©©i» IfiWi. 
f»ri»at sartival 
"fnar 
j^ t@ ©f' 
4issefti..0M 
'T®WA 
0ggi 
PeratJit 
inf @0tatidii 
Borers per 
100 plaiit# 
Bor®rs 
p®r aera-
mQ Attg. 3-"ll 2.4 3.6 8ia 17^ 00 
P$1 7,t 10,3 to.i g2»l 2,520 
19$t ^ulj 1^ ,1 •^3 IS.f 708 
m3 jaly l5-iS 8a 12,5 33*f 5,13  ^
T7 
It i» ttm tl» ab«re®  ^ tafele tiat the fiatral lm@l oi the borer 
pcsfail&ttoa i«©r®fts®d ilmrply fr«® t® 1 1^1 nufi agai:^  is 1952« E&mmTf 
im, 19$3 tli© pqiiAatioa t© b@ m ti» -ittspiiit#* -flis' ,ltw a»r?iiral 
¥®oori©i f «r WBQ cm %• «aE|>litiB©d only 'by t!» twwadwi meffcfe f H t^ ani 
mrm9pa!^ $Mg ms&mr of «ggi dspositti nitlkomt %lm popwlatioB of 
first gtaeiatim borers# fto witilts ©f; th® fi»t .geaeraticaa difseeticm# 
for th« towt ytars is givtn Im fablt# 31-3lt ia th® 1i^ «ibIIje* 
$om Plant towsitli «ai Smsi&pmnM 
(19$(^ ) fh® -ext^ raa i^ 'bsight of «wli |siai& wm wsoried iarisg •Ww first 
generatioE 0?l|5ositi©a period alsog -with th® ottotr ob#t|ffatioai« A-mr&ge 
esettiAi hsight at BM-^ (¥lpoiitio8 «» f? was tS inthes, aM racked 
from 35 to 18 S«mm@' &e th# abwjiffl^ Xy eool mmmf oorn grew 
ratlisr slowly# mermge rat® of growth for lowtioiw (5 plaats) dtarinf 
th© o^poiitlcm p#riod ms 1#S :iiioh®s fi©r id-th th® r&age fro® 0.8 to 
1*9 iaehss# fb© air@i%p  ^ im<i norml iaily t«ap®rat»«s arad total pi^ oipi-
taticaa liiirteg th® grewlng »»ssoa ar© shmm to Fig# 2f* 
' (191^ 1) m Jiily 1, smr&m ®3{t®nd®d height 
of the plmtf was 25'»5 iaeiw®. . fh® :rwip- was frcaa 12*1 to 1^#2 iBeh«« 
TShioh is 0Offl@ffltet gr®attr than ia 1^0« SJae# the prss^ itatioa fm ths 
growing ieasm wm ? »24 iaote® abow tto mof»ftl|, t^ r@ was aaoh delay in 
oora plEUStii^ # fhiSf «l«isg " i^th thi fwt tlmt tht awrafe mem wrnthly 
%mpm?a.%i3m for th@»« amth® vm 2 #51 «i®gr»»» below iKi>i*itl, retarded the 
iawlopBent •«€ th® oojm oroy* Fig* tS fh«i' th» momal daily 
tm r^atur®® im Ifll. ©tiring th®' ptrioi oiflfositicm the averag© rate 
of c&m gr«rth t&e looslicms was l.»2 insh@» per < y^j, with a rang© of f root 
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Fig, 28. Average and nonnal daily temperatures and precipitation, Boone, Iowa, 19^1. 
m 
't© Ijjcibis. At the ttee of first- gewiratioB «il»s©ctij»s SlA per~ 
mtA of %tm plaafcs Mi. tilksd. 
fit® »t© of pimxt grwrfcih waa meor^  hf im&msAm the eacfesadfid 
ctf tb® e«m plaats »t eaeb oiripoaiti® ofestwrntlcoi (iiade® ©aali-wtek), 
fk® mmmm © t^adtd hei^  c£ tt» 3f fi«Ms dbserwd m tlw first »gular 
otipoiitiea date (|»@ 16) mm 21 iaelie®# At lais t$a« of »ld-ovii>©:Slti©a 
th@ ^aats air«r«fed 21.#l iactos the *»5Bge |®tog.fr«m 12#5 to ^#0 
insh®s«. eom ma planted ®«ply 4b 2f5S tine® the first- w®®k -of »,y was 
TOasBJE l^y wtt*t Wax^  f itld® w«i« ap had teeea ©altivated ©not tto® 
mn€ (£ Ifey* 4wm ms mm wad mt^  tMp»rftt«x%-i ammgiag li*? degrctea 
abGm ties wmmJi aad p3»@ipitatioii Qii'§6  ^tn imli mm tbam -(F'ig* 
if)» fim matMr 'Tia# tmmmhle £&T e®«t ItePiisg J«Jy th® 
t«a'p®yattt» aad ralafaH «f«inig@d mrj ©loa®: t© iK»al. Tl» fall mm 
mmsttaUy diy -aM eo» haarrost ms alieid -of a^ iswa,.# 
fh«. mmmm  ^pwfeh -tte t^ mrmU-on plants ia tlw 88 fi©Mi 
1 rmm  ^fsraa Q*9$ to a#lt8 .jyoeht-s p®r day idtb -tti® mmmm ®f all f4®M« 
baiiig l»7lj l»©1te9#- fto »©»t taptd »t© of fPOBth »eori.ed duriE  ^
•tti® f0«3? y®ar stiM|r»-
faswl feud a«it»tt3?@ffl»at« mm als© aad® la tswih fi®ld btglisning whtii 
the «te»  ^eaeteaAsd. btiglit of th® $Q pljm s^ wa -^- .^ ettt 30 S»eto@s. At tfe® 
tlffl© «3if iaid*ovipoi-it4cm (Swm 1?), enly ai« ©f tli« obiermtiai field® wis 
'tall ®n©«  ^for «ea«y«H«it of th® tsw##! bad. la tlri.# fi@M the extended 
htl^ t of th© plaat ms 3lt jtoehts ®M tlie li«%lit ef tli@ tassel 'liad wa» 0*$ 
ineii gtftag, a ta»sel bui »ti©  ^1.5-# laehwum tad leektr (l?5i^ . wortciag 
nith «»tt Gc«i, f otta4 tliat ii»^ val ef b«gin» at a tMs&l 
90 
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Fig, 29. Average and normal daily temperatures and precipitation, Boone, Iowa, 1952. 
It 
imtio -eef afpi?«4a»t®ly 3S t© t§, fht$ pa?%i©mlai" imd a iotsd cf TiT 
#gg0 isposittd ©a tly® 20 planfc®, $ff wbisfe totefe«<4» At )aJ.A-s«w@r 
di»»ette»® ©f ttie t#a plaafesi 70 rf tte® plasfcs showed « 
totidL ef M wm rmm^df teat 'Smly tirt Hw teew wmm 
fhws til® wiy Im fat® «f sundfaJl ia -^ is purtiealar fi@M s««s t© agrs® 
Ibc Ai Ifftmn iJI i^4h 111 iifc iM WLTO t^ fl® f^ MlUg# 0  ^
(1?53) fl» mmmm « l^«ad«d. titi^  ef tli® plmAu at the tim of mr 
first c^ ®rtati«ms mm ^»6 iacfe®# wttfe a rmgs of l»»f iii0li«s to 2.6»3 iaehest 
It tlte aid-i&T%©iiti« 4iit« (jauB 12) 4i» itT@imf® fe®t^ t of sdQ. th® plant® 
-ms 31 #6* flA® toei^t is- Gonfiitrably g»st#sr tlaa aey of tli«® fer %hm 
pwricms tiTO« yews «t a. siailar tl»»«, 
AltMottgh fRsattoir ooailtioa®' t^ing plfflatteg tise' mm a«t esp@@taClly 
.gaoi f©1? f«miag,^  f«»ips still weeea e^d M fettSag thttlr eo« plaaited 
n»ar mml tis»» Cotn plsMiim wa® '^ ijrtttiilly #i®pl«te4 in all p«rts 
of tl» ©oimty toy -soi of lay,, I»xl»g iwm th® weathtr was f irr©r®l}2.® 
for eofa gFoatli with m awragt ^2y' t««»r«tiOT €>f <i®p««s abo-ro 
Rot»il' sad with Ahmm TOiml |sj«:<^ t^ati©» (Fif# 3©). fk# odBfetewd 
to 4»ml&p m^Mlj %Wm0. July ts«t dttiri»g Japwt fieMn tsegan to 
shm mMmm of tlwe ImA Bel®ta», ]^ «i|>lt«tim for tM* mm^h m» 
2*tS iMte® hslm tli# aoaal* 
fh® m&mm'  ^grewth far tlie plast# grewf^ -d hj ImaMm 0 
plants) telng the otipositisQ pe^ idmi wm te€i»«, •witb a range of 0.6 
t© 2.6 Jto.«dtos» fM mBrngs »t» of -gre^ li is f«A«fc l®ss tlas Mst yeiap 
fettt, « ww« -fapid »t« of ©rewiai tfcaai ia ©it&er If^ O or 
Bw t^ag op«fip.ositi©ii Ai#nwti«ft«i®l Itod aeasaiweats -mm »aile as 
th  ^Wipe to, lf$2* &»• pl«it wm ia m&h OmM - i^eb wm 
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Fig. 30. Average and nomal daily temperatures and precipitation, Boone, Iowa, 1953. 
m 
ai^ ftidtaately ti»t liiigbt as t&® 20 obs®irrsttca plants pwfiotisly 
fhts pl®at was cUsseoted esfi tass«l. fcieight was »®asar»i# 
At each ©ftpositloa obserratioa this mt i^ at@d, l ea^arlsoa 
mt ,aai® by a@iaetiiig tl» 10 fi«M® krniMg tte« Mglest feor®r eemts at 
35tti<istas<m <a.8®»®tions and (Mmrrixig tteir taai©! ratios ai3  ^ thsflsp 
of 0Brrt.¥al, file field i^ sh bM, th« bluest mim td sispftiral (15 ,#0 |wy-
e®nt) had & taif@l witio ef 15».1» Anetfeer fi«M whi^ h 1mA t!» M#est 
tass«l -icmtio (35•.t) ® safUlTOl of ©aly ,^3 ^wat-. finis 4t appsaars 
t^ the it»i^ t li» »l&t4oii»iilp stoowa If 'tva^mm ami Beek«r m. 8W8®t 
mm does m% i^ ways ©xint iJi fi«M eom« Aeooi^ tng t® th«Bj "Kairc^ 'aii 
h&t&r swiwl of iigalfiaaaee nt a tw#sl «tio ^  approxt-
aattly 35 to 20»« H ahmM b® p6iat«d out, b&mwm  ^ that th®s®' ^®@r» 
i 
•mtims wet® aai® m a ll»4t»d m (^»r of flaats p©# field aad by different 
obstrfitw,. A »©» iiattBii'TO stttdy « tht i«i«ti©»ihi|i cf taswl patio aM 
lap?al marifal m f±®M eom Bi#it Andiemt# -difftwut »snlts io other 
fht 1950 and 1951 mmmm msm sot' ftipseiatHy good fcr oo» grewing, 
hammTg th@ l?5t m® faroraMi iltho«#i Wm fall was aamsaidly 
dry# Gom Md® «coell#nfe ge'm%h duriag Jtm# s»d July in IfSS th# laok 
sf ff lo iataw ms  again  « t l te t  dar ing  Aag»i t«  Tabl® 35  In  t lw ARp®adi3E g iv ®s 
the m@mm seMmttily t«m|«rataw!# «d tiJtal ppteipitatioa dmlag ttoe growing 
•s«asoR f ^  tlw ptriod of tMs ®t«#*» 
fh® mmt&gm rat®' cf plait p-owfeto ra®«®d frc® l.»t 4a@h©s p>r ^y la 
1^1 t© l#f% 4R0h#». per day Sj* lf$2» fh» awrftg® rat® <af p'tsmth ws l,Sii 
is 19$3 saad 1#3 ia l^ S©# fhe «mr&m mnm in h»i#it ®f o.©»a plairts 
diiilnf first tereod ewipogitioa mm Bh0m p'aphi^ aily t» Fig»# 31-33 • 
ID 
I lO 
0 (M 23
 -
N-
CM 
0 
10 
If 
1 1 
0 
1 
CVJ 
JUNE 
If) 
CVJ 00 C\J 
t 
CVJ 
10 
J U L Y  
I 
CM 
I CO 
CM 
I 
o> 
THE A V E R A G E  A N D  R A N G E  IN C O R N  H E I G H T  D U R I N G  F I R S T  B R O O D  
O V I P O S I T I O N  
Fig. 31. Extended cora plant heights during 1951. 
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Fig. 33. The average and range in extended height of the corn plants 
during first brood oviposition observations, 1953. 
18 
fsroa taisel towl (feftag %m 19$  ^ awl 1^53 s«a«®iw 
' aye issMmMma ih© aij» iwlatienAip b«%w8ea sasfiritaX 
and- r»tio tmM. Ia#aa» aai'l^ ektr to %rm m awet oor» mas' 
m% teM tJTWi £*»r iMM e®»» 
ftoStiim 'Wmmwtmmmrn  ^ §mm&T *tip4*S6F • jgiplFW*^#  wP *fWJf w jjpt 
(If So) Stt«-r popsEtlim mA misa^m® mm »fc«rted m 
ivl  ^  ^iA fit* jn#Ms 'iAB«i0Sit«d m» k§ @# B »i !« fh@m ii@s®'eti@ns 
mm e®atiB»e4 »mk w^A mtii Augwi '$Q to 'Stt@ s^«tB» tte. mt@ <€ 
@om feefiwr fig» A afeow e^. felatiw «b«Bdtoe» of' ••a©li 
iuiiag thes® »w»r diiat-etimf» A total ef ipeetBess wm 
,&hmrmd dmeiMg %Mm p»ri^, fii«t pttpA.. ma ©liwrr®4 ©a Jiaiy 33. ani 
» lit# iwrS' jf@f«uii «et«r Awgast IS» SBwrfemft e©w»i, •;iDPW kvigmt k 
to Mgti»t J®.*- Tito hi#«ssli papatien wt® $»$ pt^ 'sot, «!. T«8 p©jV' 
etui mm tli# M,gto«st ©awrfsncs® etowrroi, l»i»i m f©»s '^ stct®*! £rm. 
A3ftgQ.iFt 12 to 30* dwim %im ms& «niirg@iis@ me< eaipl@tetd» 
p^pAU-m mi6ims»4. 7«l |*art«iife* Atewwilly 6®«i. wtattoa? tetef jmjy' ani 
Imfttstios at portiiAly wspmsi.'bl® 1®* rsfe# of 'fmpttlm 
X^mXtittg ILwt 
fb@ Ixfrm di»iitft©d"ir®r® feTOu t^ to 'tN- lA&mt&rf f«r t^ra-
sit® vmmwrf* Ti» wafteg neewdm dT i, ®, Hfetifctoot ifliow tliat tfe«s« 
lanra® bTO«ght in to ftaly SL 'em%lMmd t© pipa  ^ant «»Brp x%f> to 
W titese eollest®# m of «ft®jr Ai^ it "i$ failed to 
t© ths 9mm .^ ttoot tb® snat Bm&%l<im* It is 
fairly- @«rtaia 'yteBf tlmt 9am factor M tlie fi#M mm spemttng 
%ttii®«a ImgMWt 1 aad 3S't© pwist pmpieli©ia. 
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suHuner dissection period, 1950. 
90 
ms ©%s«iW0<l and mmfiMi. to ^  tim dLsseetion 
m tM b»®i®  ^%im tetal h&mr t^ tm obsfirod, aertalltj awag««l S.8 
f®r©«itt| larral asMrtality mm $m9 '-psmmt mA pii|«l aaitolty 3#8 p&rmis^, 
(lf&) mm »e4 to ofetsJn pipatioa «wi t»®ygine® r«eord® 
fm tiM a»a ttiia mmm, Oisseetieras ws^ ®' a« '^ •Iwle® weekly as ia, tlNi 
pmvlmB yi«f« ipprtMaaiely 50 mm sl>®®rf©4 p®r field, fh® 
i«t# cf bca»r i@"wl.®pa9B% teiag ttt saaner ilastetism ^Jloi is ihoro 
grafliiaal^ ly im. Fig* 3$» Sl» first ©f ©teg@r**M®»s wm wid» Itily 23, 
maA tiw la,i% m |0, first pifatioii was ofestrwd om ^mly and 
©©nl»isK®d luatil, Imgast t?» €®«iiiwd fwi J«ly 30 to August 30. 
fl» p®«ent».i® pttpatiea »etriiA for tli« pmelL&& ms 36,0 psmme^  
temfftwd to f .3 p®w«nt tl» pmvi.m9 y»»r. fh© iii#@st wat 35.0 
la 1^51 IS'Brii ©aly f#1 pei^ tnt iJi Iff©-. A total #f Ijr^ if 1s©r®3? fonai 
ms -cfeattsPTOdi ©f utoieb f€ ©r 5#0 ^wtmt mm 
(10t) S«® to tte Wfy 1« tofswr pepdlatie® tlii-a« obsewattoBS wem 
t© mm fi@M insteiwl of ttoe »® had !»«» ti» ©a«© %lm prmiem 
year* Fifat iisseutisEis mj* aadtenii Itjily f mA »sfe4att«dl «iiti1l Augast tl. 
Appy«4*1»ly SO li"»» ioms wmm ©to»«rw4 «e® e#eli i»«k« light teswispsi 
aM thirty-fiv® li-vii^  tmm m&. I»3 (i**;? p®»«at) .^sni !»» obwurwi 
dariuf tM« ps:r4^# Fi»t papaticm ms obs^ vei m duly l&i • aai aid-
iwpatim m® reaA»d m t^tly t8* m Aa s^t 21 fupatioa sfewhed 88 p«p®®a  ^
wWltli wai th® aaiii»» mmmt of t^ipatiea ife«W8d. 
'mm £i.m% weoried by obstrsteg papsdl «as®s ia. tb« 
stalks m 3€Ly 2i4 bat 5#6 pereeErts. ef -ftai- ©biNtrfusi bad «trpd m that 
date* •% Aifttit 11» tb« 10 ]^ «s«hI' f©i»t wm mm^A sad «@r^  
g®n©i WW ®e« l^@ted %* Attfast tl. All of the bOTOi-s ftoi«3ii pj|p«tid (88 per--
mm%} «»Mpg«d pr©dB«Jjig tbt st©<?i^  g«»3pafc|,®ri» fh@ mmvd §smm%i.on is 
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Fig. 35. Corn borer development by instars during the smmner dissection 
period, 1951. 
n 
10i titea, m§ mmh greater thaa i» of tM two pmmMm wmwom  ^
Mg* 3# .giws til® rtlatiir® itoiaiam# 'of «ai& sta  ^©f h&mr <i«f@l0|te®3Bfe at 
9mh ilss^ etioa ia^» 
Cl.f53) fttfatica mi mmrgrnm mmMw mn tikea fma imr .fi®HS| 
•nitli AfpfQaE t^ili- tS liir# feat. €fes®'W@i £wm ©«h fieM tuis# eaefe iweJc, 
Bcnwr <3«i«l©p»st is mkam tm fig. 37 f©r eftoh isl»» first 
obstrwtifflEis wi» ®«i« m 8 •s»d 0©nll»m@i tlnwi# Attpist 27* fh® 
0jpit piqa w® .not f ««ai a»feil ^mly 1| iBi atd-ppatloii wm ci3s«rr©d oa 
3* 'Mgln-sfi «€w«l ^oi' pm|»tic» ©bstrf®# ms 7'8»S'.p«re®iA nhich 
ti a litt3« l»is thma il» pmrimB yemw 
Smrgmm' wm' fir®t ©bierfed, oa Itty t| emtiuMfird until Amp-st 27 
witli Attgttst 13 ,aa %h» .As,t«» i^ p«ti©ii m4 ««rg®»e# diss®®-
timf mm iise«»tij»®«l «aelk yarns' foUcwiisg a is Aloli %&©• ptPSMiHfc 
f^atiw dii aot m&msm* A totiO- 1,387 h&mv tmm wm -dbmrmd 
iarlng tlwse ebg#rwtiow«. 
A summary of summer pupation is shown in Table 8. 
fafelg 8» S«*«ry of pip&tioB lyai '&m-3tgmm ii8Stcti.«m8 
M0» fiMMB 10. borers First Ftost |ya|»ti« 
fear obigyyiwl obstrwl and ^wrgaagt 
•(iwewl) 
im 1 k,m JfttJy- 31 Im* b 7a 
101 3 1,919 iMlj 2# »^lj 30 36»o 
im 1 m mt 14 #»l|r III »s„o 
im k 1,367 Ia2y 33 mt t? 78.f 
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Fig. 36. Com borer development by Instars during the s\3inmer 
dissection period, 1952. 
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Fig. 38. Sufflmer pupation, eaergence, motli flight and oviposition, 1950. 
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Fig* 39» Stminer pupation, emergence, moth flight and ovipositLon, 195l» 
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im 
f 
pmvim§ jeajt* Q£ tllf tot^  imtw of molhff colleotedi 53tl peapoent- were 
m&Me mi lt^ »8 mm ims^ lMS wMeh was almost ideatteal -with 15>50» 
fl» largest siafl© d^«8 eatcijwas I6f mf^ ha, ll.,5 p-ereent of the-total 
eatsh &n Aagust 29* fig* 3f 0.m8 th® aoth flight emwe for the 
mmmr moth fli^  is 
(lf5g) tt® first ae^ h of the m^&md i^i«»tion mM caught 3tily 10 in 
OM of the th3^« traps ©psmted a«ar Jaat#. fh© first moth was a f@i«le 
*Mch was alsO' ttie -eas# in the p»Tie«is two jwsaps, Su»er »oth fli^t ooa-
tiaaed mtil .Septaiiber 13' with the -»M-flight emsMg m Atigust 25 or l5 
dis^ s lattr tlrna ia IS f^. this aigit tmm hem aaticipated, howuirer, since 
th® BOths appeared earlier ia 1952» A tetiOl 'Of l^ OSO mertihs iter© trapped 
fits® th® three ligjit tr^  in 1952 (3  ^moths per tmp) m coapared -with 
l,ii.^  Bothi caii^ t ia lf5l (366 aoths per trap). Of th® aoths eaii^ t 
^1#1 mm Mtl@« which is a so*^«t hii^ r p®rc®ntitg@ of smles thaa 
la «ith®r 2f50 or l?ll« fh« aoth fli^  -cart® for this period is shewn in 
fig. ^0. 
(1^3) Bix Mfht trap® mm .op6»t«i daH®  ^ the s^ i»r aothi fli^ . 
fh® first ao®! wm esa t^ oil Jtilj 1% hmwmr tto spring »d sai»er mote 
flints »i» aot elearly ifidi©4t®d sine# m eoatiRaed to eatch «oths 
int«iialtt«ill7 th»m#iomt th® siaw®r* ?h@ add-fli^ t waa r@afih»d on 
Augttst 10, with the jmA of the fii,gfet e«iiig oa lii® aw® 4&te i»bea 887 
moths wsr® eollaoted. fhei last aolA.# wtre c#tt#t on Se^ pteiissr 7. IMrliig 
th© mmmv »oth fli#it a total, of 12,176 «othi was oaa t^ Jji the six timps 
or m sTOrs^gf of t>0t9 »oth» pm trap. fhi« is a sipiifieant tooreas® mer 
th« wth® p«r trap.. »eord®d 1» 1952» The moth flight eorr® f^  th® 
awer of 1^3 i» te Fig* to... 
Light tiap catches are suBnnarized in Table 9* 
J.01 
fstol© f'.m loth tvm traps loeattd »ear iws, Iowa 
tmr 
lo» li^  
Jtverag® 
BS, WltlM 
p@r trap 
First 
moths aoth fUght 
peretat 
ffililfiiS 
lf50- 3 i f B  mj 30 Amg« 16 53,6 
1951 k 366 mij 2f im* . 53.1 
1^52 1 m litly IS 1
 
o
 
61,1 
WS3 6 %m aOyl®  ^ Attg* IQ 
fh® »urtb©-r <oi. »tto eamght f«3® jmrn  ^ t& jemt 4s prcbably aot ooffipamble since 
th# light tr^ s mm leeat#  ^in pl«i®s« WomrBT  ^ light traps do 
gim 'ralwabl# »cord of the d l^j fluetmaiions ia »oth actiirity.. it is 
int@3resti»g to not© that in the thfee 'years t^  catches tiw» sexed, th® 
first aoths ea«ight w®m f«alss* it .1® »g»ttabl@ ttet th® persentage 
of aales was not available for 1^53# A ©eaplet® reeord of the daily ibo '^ 
eatehe® for %im tmr yemra i@ airailAli ia fables It0«43 ia ttoe Appealix* 
Ort.p©siti;o% StBwr 
(WSQ) Bmmr oiripositi©» mmtia mm  ^ talc#» fro®  ^tea i«iateliig 
l^ ants iii emk field# the first otlpositlai wm reco:^ d on August ll*, 
snd althesii^ regolar ©bs«rratioa® wt» dise«tiiim©d m SepteAer 6, an 
•HUhatshsd 9gg mms wm cto»rv®d m Sepffewteer 13 md aaottor on'Septosiber 
25 "wiile • ®@ki»g fan di»se©tiais. A total of only 3k3 Mmam •ms obaerved, 
aot Sneltitog tl» ©m fowai m Sept«&er tS* lo f^inite pesfei occurred i» 
egg layljag dto purtially,. at leaft, to ««a.l mmhmv of aoths preseiat 
102 
to tl» cml Bl#t® dttrSag this period# io tggs mr& obserrsd m 5l (2  ^
pmreenb) of Hm fitMs ©b»@rr®<l* fbe tetal ntraber of egg «asa«s fomd ob 
tl» toa plmAB in fi«M imged trm 0 to 22, the ntirab®r of «gg 
Mass®# being 2.0 fisr dl fi©Ms-, fte atfemge rat© of OTtpositioa ma 19,5 
egg mmms 1©0 plants for tbe seeoai ^aeratioa* flit 3it3 egg sMssts 
emtaiaed a total ef 6^286' iMi-fidtial, «,ggs for an ©f 18#3 ©ggs per 
MJMSS, fim mmmr cfwlpositioa ctiyve is Bhma in Fig* 3® for 195'0» 
Cl'^ 51) fh® fi3»t oiripoiitioB ms ctosfiarrod on Am s^t 11, and eostifiued 
mtil Septe»b®r 10* *ltli th® aid-ovipoiiticsi date being Aagtist 2li-25« A 
t®tal ttf '256 ®gg msmm or k,S79 egm Qba«fir«d, this was at a rat® 
cf 2f.tO #gg »afls®s per 100' flants «0 emp«m4 to 1^*5 wt®®@s to 1950» I© 
eggs mm obsenwd Jji 15 (1?*0 i^ rcent} of tha 88 field®» fl® pretlma year 
29*0 perc«rtj of -Mi® plants 'b  ^no memi gsmratioa ®gg®» total nwiajer 
ef ®gg masses fotmd oa the 10 plaats in ®a  ^field ranged fr« 0 to 20, the 
aferag® b«ittg 2»9 for all fields# fh® m&rmge .awij«r of ©ggs per mns was 
11,9 ia 1951 and 18.3 ia IfSO. th« fre^ eaey diatHbutim etf all &© fi®Ms 
bj th® rsfc®' {€ ©fipositioii .is »hmm in Fig* 21 and the o"fip©sitioa earv® is 
pictured ia fig# 39* 
(1^52) S«®£«d b3»od oDdpositioii was observed ©arlisr ia 1^52, wi"to tJa© 
first «ggs reeordsd July t5* 'Hie lidd-eflpoBiticni <tote ms Amgast 9f two 
w®«kif «arlier tto .to 1?51. A total .of 5»255 iRdiiridial em« observed 
i« tbe 202 waaws f®r m flwwrag© ©f 10 individual egg® p©r- »aae* Oa the 
basis of 800 flaota obs®rf®d, ovtpositioa mm at m iwsrag® rat® of 32.»0 
«gg mmms^  per 100-plants wM«b was sliailar to the previ-ous year' ifeea m 
mmmm  ^ 2f *0 tig m&ms p@r 1C» plant® was dbssrrod.* Fairt®®m of the 
88 Amrr&tim fields- r@.cwiv®d no- «gga doriag the awHMr ovipositiciB period 
im 
mA n tMmr fielcis Imd cmly on® egg aitis, fhe field having the Mghestfe 
oouat had 1? ©gg' »a»s«i m. the 10 plsatts or m aTeyage of 170 @gg mass®# 
per 100 plaots.^  fto® .&T«rage i»al»r ©f ®gg aassei f»r field ms 3«2 io 
3^52 vkiiA ims lightly aor® thaa i^a IfSl wl»a ©aeh field aroraged 2«9.. 
Fig» 22 #f®® tto® distKtba'ti« of -ttie ft».Ms according to tfc® 
rat# of ^osiMaa aM Pig* kO shews the o'Tlpesitloa cwrre for «i® 
awaasr p®/ilod, 
(19$3) Si*®!' feTOoi ofipositiom «to8«rrattoas »» started m Mlj t? 
and m that date aew «gg aaaraes mm oviposition eontiiiaed «atil 
Septffltoei* 7 "Kttli fflisl-€ivtpositioii m 8» f^ ak ovipositioa was on 
Aiagufft It *li@n a tetal 129 »®w @gg mmsm ms obserred ia 32 fields 
lowlMd on thai iat©.. Itarlag tiiii psriod a total of 1,221 ©gg masses i»s 
Qbstrr©(i t-otftUtog 23»17t -in&Tlda  ^ tffis#'' fbo tms^ r txt second, 
bTOod eggs p&r mass ws® 10*7# ali^ s'U.y thsai in 1952. 'fte. smmgB 
rale of ovipositioa ms 138»7 egg laassts per 1CX3 plaats.. fM.s la a® isqjor-
tmt iner@«s« 'OTOr the pr@*^««f tfer®® years when tl» s«c<md brood ovipo-
sitim TOs »# i^gibl©, ftwm ms m mmmg  ^ of 13 #9 ©gg masses for eacii 
field with all fields Iwriag at l«a,at on® ®gg •©ass# Pield 81 lad tij© 
'hi#iest tgg ©oaat witli k6 &gg mmsmt m %im 10 plants involved or aa 
average of Ii60 egg aasses per WO p2m%B^* ie® Figs« 23 and Ijl for 
fmtjmn&y disiribtttl® e€ fieltis aeeordiag to «gg deposition and the 
sa*tr oflpositioa «wrr® ra c^tiv@ly» 
A complete sranimary of sxjfflmer oviposition is presented in Table 10. 
IC^ 
falsi® !§• Staaaaiy of'siaBer oir4positio» in Booo© Gwmty, Imst, •1950-1?53 
f®ar 
mLM :^ Jk. 
ofipotitiosi 
»®e©3rdsd 
Peiyte 
©fa|j©0itioa 
lo, 
«gg msksma 
oistrred 
Airerag® b©, 
©gg aass©# 
p@r ICX) plaat® 
A-eBrage BO* 
a®s p«r 
egg mss 
im Amg* '11 3k3 19'S 18,3 
1951 Attg. 11 A»f. 27 m 29^0 11*9 
Jttly 25 Aag«. 5 282 3t.O 18,6 
im July 27 Au^* ii imi 13S.7 18,7 
M is slicana t» abo-w tatol®, s»aer oilpoaltioii -was relatively insigpi-
fieant daa^g the first tbme year® «f' Itois st»dy, hcwaver, la 1953 ther® 
ms a mBp0&%ahl» laatotr of «gg masset TO®oi^ d wblch -win tend to infl^ fnos 
the »iultiag fall popalatiOT. It slioili be neted that allJiougJi the iwiaber 
of egg mmms d®posit®d T«y a great deal trm ysar to ysar the iHsiftjer of 
egpt in an todi-fi^ al mas reaadas sore or l«ss eonstant# fh@ cwtpositic® 
date® »co«i»<i Bern to grovp ttoe 19$0 sa4 19S1 mmms toget!»r a»d the 
imt t»o years iadieatiag a sS»llajd.ty of s««,son» for thes® two groups. 
This mm al»© obtloas in tbs p«patio» aad ©aeri^ aee mGosrdw shown in Tabl© 
8» Smoad gen»rsticm ofiposttiai by tot® is shmm. i® detail for ®ach of ti» 
tew mmoBB in t^ l»s to tto kppmioMx.* 
Fate of lg0i, Seeosd CleB»ratioa 
(1^50) A total of 6,216 «gpt we.re otoserred. o» th® l,f$7 plasrfjs nMer 
^3'®rmtlm duriBf seeoad hro«  ^ofipositioii (tliree plaet® w®*® uissiag),. 
Of this total $kiS percent hatohed, 18#5 p«ro®wt w@» aissing, k*k percent 
10^  
mm 9*7 ptWiafe mm #at®a by pi^ dators ai^  13«1 pem&nt mm 
remr^A m b«t»g 
file wiitar of plants imiS'r dbs«w«tioa ms r©dmc@d t© 880 mM 
m total of k,S79 «gfs mm recorded m th@B& plants, of tMs womher S,26S 
or 71*3 pt3m«i*fc,l»t«l»i wMeli is a siaablB iaeye-as® oirey th® percent 
hateit maorded fer t&@ pwifieti® ye«» The ip®ree»tage ©ggs r@&oMmi m 
Mlasiag wm 13.2 smd «ily 0.6 pt»©EA -per# iaf@iptil@» Bwdatoa?® W0,r® »i^ n-
sibl© for «atlng 13p@mmt of the totsO. uwber obs«r*»i and 1*3 p®TOeat 
-mm 4A04 frm s*« mam &iA@r tham. b«l»g 
(195s) As slattd ia a pm'vUom s®etio% a total of 5*25$ iJidiilciaal egg« 
ms obi«a?v®i m %M MO i^ aits dartag smond g»mmti.m oftposititaa, 
tlii0 tota3., 3j».?8g; of the tigs hatebei, fbe hatdbing p®jre©nta  ^ was 71m9 
iriidcai i» TOxy tlailar t© ttiat »eoi^ d la 19$1. The fat© of the swtaiadef 
of tl» ms a® f«j21«sw(i f .1 pemmt idsslag, 1 poresnt iaf«rtile, 8,8 
pere®at eicfeen Ijy 'pp««tetor», «id 8 #.8 f®»ettt drt@d. 
(19$3) fh® hateMJig pejfotntag® i^ghfcly fro® the pre-?4owi 
year. Of' -Mie i3$172 «gg® lAserred Htffiti (63.1 ptreent) hatcJisd. fhe 
fat® of tte rmmdMMg eggs m® ia 19$3' as f-ollcwsi 23,2 p©rc©iit •«»»• 
«atea, 7*3 per^mt dried, 5#3 ipeiwnt aissteg aiafi 1»0 p©3re®nt iiif®rttl®.» 
fiais th© fate of th® «ggi iras ®e®s«»t rtLailsur to that r&cm i^std la 19$2g 
•witli a <iee»«se is. t&e p®w«®t Mtcfe@i .awi m ijxemam in th® perc«nt of 
«S@ ®atea p.»dAt©w» 
The n-omber of eggs observed and their fate during the four year study 
is shown in Table 11, 
106 
fafel# 11» ?ttt» of tMe eggs duftog the s®co»<4 gsneratioa 4n Booae 
C0»%, 
f»ar 
fetal ©gpr 
cfeatrs^  
P«p««nt Pereeirb perceat 
tetchsi M-gaing 
im 6,266 (iM 176 fieM®) 9.7 
lf5l l#5Tf (in 88 fields) 71»3 13.6 
ifSl 5,^ 55 (to 88 fitMs) 71.9 8.8 
1^51 23#17t BB fieMi) ' 63a 23*2 
IMS 
i3»a 
•^i 
5.3 
It be pdiatei <mt tlimt It is swetSa®# difficult to dtetsmin® tto® 
«3m!t fate (£ m. JMifiiaitl ®gg •»»»* it Is quit® possible that aa ©gg aas® 
iadleatei m misiing maj dislo t^d, dropped. Into tl® ^orl and in turn 
bat0lie.d, mj' also 1» mm® M££%ml%j to t^@.i«iB4ag if m ®gg mass 
ubioli- has featctied mm in ttrni fed tapoa fey tli® hatcMng COM boMr larme or 
wms «at®ii by ®©o®ia®llid l«rr«» Som h&mr larra«.j hmrner, usu^y do a 
m&m a«»plet® Job of eleaotog up tlte mmmts of m @m ®«ss (Fig* 2li) thm 
tofflfi pTOdatora* th« f«t« of the egpt i» stows, by fields fm eaeh of tbe 
fear yws in fftbl®# Itlt4i7 in tite 
(1^50) Biecrds wmm midB of tli® nmber of pptdators pmmn% oa the 
pl«Bits telnf th<9 ©"^position peilod. Hi. stag®® of -the predator toTolred 
"®®i« i?«®of^ d efta tliott# that partieiiMp sts^  wa# not n«e®®saillly 
pi»da®eoms» the maimr of pi»datoM QhmvfeA is a» fellcswii W »d 
spi<iB.W| iSf Qglati S t^eyggpaH t^ai adults, 8,315 ©ggs# 502 larriw, 2l^  pmpa«} 
^Xs«Hr»ne@ ef Steond Geiwratioa 
10? 
0oeeia«114di—l,^ 6?lt .adttlts,. l5,17l ®®Sj 5,607 lawae and IjW^Ji pupae. 
Gmp&red Mtk th® pmdAtars eteserved dairtag first- hf®oi ofipositioa, -the 
ted spider popilatim deellmed, the rf prim Inoreased slightly, 
and the nmb®!' -of gtay#o]pm Imrm and eoeeisellid admits and larrae 
Jaeria®«d .@lii^ ly» 'The percentage of e® liasses recorded as ©at«a by 
pretoters iacreased froa 1*1 the first gewratioa to 5*7 for the second* 
(1951) laudators preset# -o» tl» -88© plants wider obs®r^ ation mm 
woorded. fh@ awteer ©C predator®' obserrod i® as^ ^oUcwsi 9 red spldtrsj 
0hi:^ -«g»»»l»55l @ggS| 37 larm@, 2$ pujm, 51 adults | eoccinelHds— 
5jf703 @lg%- 1#30 larr««| 202 papa#, aM 171 adiilts. fh0r& vm obriottsly 
see© diip3i.eatio» la ttese e<mat8 sins® no atteapt ma aade to maxk tht 
prtdators i»roli»d:» ft» sm iiwiiiildaftl could possibly have been »e©rded 
as «a @fg asad agaia m m adult# . It is al®o poflsiblo that m adult fom 
»i^ t ha-TO mofed froa •&m plant to aaother thus haTt been recorded as 
another pj^ dster, 
(19$2) 111 pjw t^era that -mm pmmiA m th© obwrsmticsi plsuats at 
the tijie of 0vipositl#ii fliits mm m they had b®ss in th® prtvloaa 
ytari* fl» awober of th® mriotts p»dators obaerwd is at follewsi 3 md 
l^d@rs| 27ii -Q'rta i^ Ohiysopit'^ l^lli ®gg% .50 lanrae# 11 p«.pa@-, 9h adult®| 
eoeeJjiellids-—1*288 ftggsj 3  ^ -75 papa®- and 199 adteats for a total 
®f 3j068 feaausi,, BeaiMg a sSmilar p«riod in 195l the t^ tel ia»fe®r of 
predaters obsermA wms fowm* fhm sijai^ ir of prtdatori increased f3« 
csly 681 f&xm &hmrmd m 1,760 plants 4m±ag first geaewttiwi to 3»068 
f03ms ©a 8^- pl»ts i&r tM mcma geagratioa peri-od, l&tii plant mmmged 
3,5 p*»datoi7 fotm dartag • •&« smoai i®o®rstlaR enripesitioa period* 
-(1953) fhi -of predators tereased Gv&r toe previous years 
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Staring tMs s«»©n# The mmimT of tomw • r©0ord®i ms as f ollofirf t '21 ared 
250 Qrlmt Ohiya-^ a»''^ l»331 eggs, 1<A larfa®, 2 pnpm  ^ II6 Multsj 
coesiRelliifl®—•ggs, 720 larrae, 73 papae and 3k2 adults* fhe abm-
daae© of pwdator® always isewsses m the season progress©® evm though ow 
obserwtlms are t^ tii m ©tily lalf as .mm  ^ plaHbs* flits© predators that 
hsTQ besii noted haws ppesiously beea imported as attaidctog oca® bor©r ®g®s 
or l»iat«» larra® and few eas©® mm aetmaHy recorded where tb® predators 
were ^B»rred imMxig* 
Bed i^ idtr aites •were obserred on mm box r^ Bgg  ^  three 
different sp©<rf.»ai mm hrm^t to tha  ^ laborateopy f&r identifieation# 
fimj mm aaat to tl»' H. S# latioari- wher©' they were identified at 
AlletthrGBfoiia .tft'the f«ily frwbidiJjiM. 
Predator observations are summarized in Table 12. 
BwmMry  ^predator obserratisos dtsrijag the s&amd 
gmemtim ia Boone County, losm 
fotal Sto. Mvemm ao, At»r^  BO# lultiplt laereas# 
of predators predators predators Percent cC ^of pridaters 
lear observed p@r plant - |»r »fg m§a ©ggs iaten •oror 
33,m 18*8' n 9.1 27.0 
19^ 1 %m m.9 38; 13.6 17.0 
19S2 %,m 3S n' 8.8 
1953 ss k 23,2 1.^  
flm mmbeir of p.r®datow dailni th® s^oawr oxdpoaitioii period is 
always plater th« thos# pp#seat earlier is tht s«a8« alttom  ^Wm mowsA 
of this ittereas® mms  ^ to mwy* fables 1*1^-47 in the ipp«di3c gives in 
t^ail the iamb®r of predatora TOa0«ted ia ®aob field throu^owt this study* 
m 
Th® «ffieS i^»sy wi-te whtefe a pi'e<iatQr acts seems to bt wry closely rtlatei 
t© the airidlabili'!^  @i tte pi?ej. for exmple, iM %9$Q the arorag© wiaftser 
of pronators per fAaat and alse^ psr mm iwh great®? in 1953 
b»t th® psretut cjf @® ffla®s©a <l©stroyBd by predittoi® was m«eh le@s» fM 
as^ wr of seosnd generatlott eggs <l#positsd mi Btt®h g«at®r in 1953- tlrns 
th« wm smmn -mm m&m ©a#Sly cmt# 
It shoiiM be tofjt ia aiad that th® data obtained conoeraiag th®s® 
|rida©®ows iomn do m% fi«sent a tme pietare of tte astiv® population 
Blme they indwdte eoaots ef ©gga aawi papM# fh© aanmr imwhida tiii 
t^a mm •obtained allinsa a oo'iiiidsrabl® amemt of eiror, as stated 
prsviomsly ia tto© diaOTSsioe of pTOdatim m th® first brood, fte above 
pre-dator comts strw 'only m m iadas: of the r«l&ti-ro abwidane® (£ 
predatia'S trm -year to year @»d th® popiMticm ohaages iiitMii a seas®s» 
Seasonal iarriiral a©d fall M&mw PopulatisQ 
(IfSQ) fall dis#©otioa» &£ the raaaSjiing 10 ob«rratitm plamt© in e ash 
of thm 176 fields mm smM irm Septeiber 18 t® 29* Ti^ le i^ 8 of tti© 
Apps»dix gi-w® the- i»s«lts of ti»s® dinseetieiis im d®tail,» fhe plants at 
m» «lt« ia tash of two fields Iwd b«ea wt ailag® md six planti mn 
.«i®siBg from f%m additional. idLtts aakiiig ttoe total aaatoer of plants 
diissefced l,iW4* A total of 1,910 li-slag iMKvm ms ^hmrmd dijriag 1di©s« 
disssotions* fte ©f larvae i^ r field Tsriad from 0 to k3f th© 
atsrage being 11.0' (110 b©r®rs per 100 plaatt) whieh is a dseli&t ef 35 
hGVBTB per 100 plants fro» mmmr dl.sseetioM» fh« w r^ of borers per 
acre was 13#,®?X  ^ asOTdng » aferage &t lt,C»0 stalks, per ae:w» At 
HQ 
tJ« ©f tl»s# S7t3 permrA of the ls.rvm had rsaeted the fifth 
iuJtaqp, 
Prc» tli» total nwffibtr ef egg® i^ ^osited Ijy both broods oa th® plants 
at loeatie» 2, and 1di« awber ef l&vm aad empty pfupj. eases obwi^ ed 
telttg ftH iisssetims m tl»s© plantSi^  larval sttrflml for tfe® s®Mon 
ms 3»2 i^ rctnt. Ihea taklag into aaeo j^st only th® batehsd «ggs for %hm 
mmmt surrtiral ms kA ]^ «»at«, ftoi# »latiTely fipirss for 
stasonal sarfiiral ai» dm® to the ©eareity of a second brood Tstoioh nowally 
has a hi# surriviO. imt«. 
{19$ X )  To d»te3ai» the boarer infestation md wrrital, fall diss»ctioi^  
of the r««adflijag 1© plaats In ©iMSh of the 88 fi#Ms -were mad® from Ocstol»r t 
'to H (Tssbl© %9# A|>i««i±E)» frm. tbBse dissections a total of liw 
bewr foms was ofewrved for an a'rerag® ^of 78#1 borew per 1CX3' plants# 
fhi® is a i@olia« of 31 bortrs per 1  ^plants trm tl» 19^0 fall di®s®c-
tioBS» fhi awrage peroewt of the plaot® infested mn 65 #1 peToeot, fhe 
niMbor 'of borer® per field (10 plaats) mried froa Q to 27# th® arorage 
bsiag 7 #5 bo»rs p®r field# The zmra e^ in 1^50 at tas® of fall 
di««etions was 11#0 b««rs p®r Held# tter# mm ,^372 borers per acre 
which is a dserease fro» the 13^200 bor«rs i»r aer® te the pjwvioias year. 
S»r© mi m av®rag® of 1,2 bowrs per iiif«st©d pl«»t. Although th® 
dis»etioas mm »ai@ two weks later ia 1951 thm in 1950 aiily 66,7 par--
eeat of tl« larwm hs  ^reaehed'th# jKJtth iaitsr iAer«i«i 87*3 p®r©sat mr® 
i» th® fif^  tostar ia 1950. 
Sttrrival for the s@as«n eeojwted by uiing total a»b©r of eggs laid by 
both bi»©ds- l@®at4« 2 ia ®aoh fltlij mA the n»b®r of borer fo»s 
wcoireipsd Ardtng fall disaeetims afer&^d 8.9 p8'i«©Bt.. Ooasiderii^  only 
ni 
•the -eggs wMcli 'b«t©tiad -teKiJig the .stason, garrlval ms 12..It percent*. 
Surfttal trm both total «ggs aad tetoled «gg» o» a location basi® range! 
fro® 0 to ICHO pti^ at* ft® rat« ^  tmrvival then ms .oonsidembly MgtofiS* 
iii 1951 thaa to 1S»S0# 
(1952) fill tl»seeti®B® la of tl» 88 fields- mm itaii^ i ©a 
.Stpteabei- 15 and ea#let«i m September 19A total ei 1,.088 h&mvs mi. 
©bfsifired, 1,07  ^ &£ tiiiefe were lifing ar^  1  ^ Cl,.3 ptrtunt) wsra dtfti (?abl« 
50, Al^ l^ aaia:}. I^ is wm *». smmge of 12t bsrora p®r .1CX> plants wMob is 
an iMQm&m ®f IA boftrs ptr 1CX> plaats frai tte prntio^w ye»*-» Hi# airerapi 
peM^it of the plirots la ®aeh field shewing iaftstatlcm ws 70#f-» fh« mm>-
btr of .liw hwem per fi«M (10 plaab#) Tailed inm 0 to k€t ttoe 
' being 12*f# fli« mmrnm uaribtr cdf b®p®» p®r aew .iaowased te5« f,372 ia 
IfSl to Ikfk^ hmam i»y mm ia 1952.. fhe popwilatioii averaged 1.? h&mm 
per iiifes^ d pl»t* de'TOl<^p»atal itsp of eaeh larra. tos d®t@rEdLii@d 
•at fee tSa« of tb® f^ l -diiseetioag, 'of the total inai)®i' of borers 
obse^ rwd 75.? pi'ro©nt bad mmimd the fifth instar bmt «m3y 56.7 pesreaut 
' had r®a«sh®d that stag® in 1951 e¥®a tlie«gb -.tbe diiMetimt were aad® two to 
tbroe i»®k# lat@r ia IfSl* 
Borer sarviml based on the total jraatoer of ®ggi ladd hy both broiMi® 
m lomtim i ia. ®aeli field and tb® aw r^ of borer foa® <^senr®d during 
fall- diss@0ti«i ave-rag@d 17•! ]^ re«Kt# VsSMg only tb@ eggB which hatched 
duriag tl© «iit'i» ammm, sixr^ -TOl' m$ 23*9 percent-• Siring tl» past tbre-# 
aswoas tbes i&«» has b@0it a. ooatiBiial immmm in ths p®re-ent- sttrtiral 
with the g»at®flt iaere-S8® ecwtag la 1^52.. 
(1?53) fbe rwainiag 10 obserratidn plants in «a©b field w®r®-
.dissestftd £rm Sept«b«r 21 to Oct-^ r 3 to totearaine tb® b«r»r surrival 
a!^  rfepttlting infestatioa, A total of 2,.385 liw b©r@rs ws obserrod ia 
lit 
th® 80 (Table 51, Appendlbs)* This ma m srorage of 27#1 borer® per 
fi©M ©r ill b»«» per 100 plants. .In 1952 th® popalation airemged 122 
bors'ira t^ r 100 plamta, iadieatiag that %im borer population TOS incr@4siiig,. 
fl» ttifflber .of bortrs eoll®ot®<i frao «&6h field raagtd frcm 0 to 11%» fht 
p«-re«at of th« pl«st» infested ia each field raafed frcm 30 to 100 i^ reent 
i«ith 51 fieMs havloi IM p@re#nt. .iafe'stattcm.# Isswing aa arerag© of 
12,00) stsJki p«r mm th® pc^ mlatioii swra^ d 32,520 bc«rs per acr© as 
.ttapawd nith llt,6lt0 bereri psr a®» ia tt® fall ®f 1^ 52# Intraao® holt® 
totalled 3,855 f»2P th# SSO pl«t® dissected or m a-werag® of it.#38 ca*«rities 
for «aoh ploiti, fhe» wm alsom average of l.,6 ©atraao® holes per borer. 
It shottM be noted idmt 88 peresnt all the borers observed at th® tiwB 
.of th#s« dit»«ctioas mm aattire 'Or ia the fifth ins'tar* 
Siarri'^ ffll for th® nmmn. based m total egg® laid by both broods aiad 
the awb®r of sarri-^ g borers »c©rdsd daring fall disseoticaas averafed 
•8,2 QomiMriMg mlf tte eggs utoioh .hatched, sanrival ms 12,f 
p©i«ent.» the If$2 »islt® ladieated a rerfiiml pere®nta^  of 17 •I and 23»9. 
fh® 1953 fttpilts ap«® aore 0los«2y lith tl»' snrviml rat®s recorded ia 
lf5l. 
The fall borer populations are summarized in Table 13, 
fabl® 13. iia®«y of f^ l b©»r popalations suad aeason sarvi'ral 
3mt«# f« &s{»» OewBtf, lom 
S»Mr bro«xS Smmmml gaCTiiral 
Avm'mm no# Airerag# a®. -{pwteii)' ' ' 
Sat® of fall 
fear diss»oti<«# 
borers per 
1^  plants 
hismm. per 
mm 
per lOJ 
plaats • 
Total 
@g^  
Hatched 
eggs 
1?50 Sift. iS^ tf 110..0 13,.tO0 19.5 3.2 k*6 
19$1 Oott iai 78.1 9sn a9.o 8.9 12,k 
1^ 5t .Sept., 25-lf 122»0 ikthoo 3t,0 17.1 23.9 
1953 S®pt. il-Oet# 3 m*Q 32,5tO 138-.7 8.2 12.9 
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fl»' of®»ll boy@y popialaticm 8®««1 to hit the lowst 1®to1 ckring the 1951 
s«as<m as far as tl» fall popolation is qormmrm ,^ Actually though the 
lewest 1©to1 of tlw pqpal«ti« mm Sm the mmmr of 1^5^ -Brhen th® mermm 
m^mT of bowiw p©T 1  ^plamts mm only 5»9» Bmilnf the 1950 season the 
popalatioa imppnd fvm .lli6 homm p«r 1  ^plaats at th© ©M oi th® fijrst 
broM to 110 bo»rs' pea? 10© plants at th® ead of •&# ttasoa.. laeh y#ar 
folloKlBg 1^50 the ©fpS'Kit® has fe««B trng  ^ that ±9, th© fall borer i»pa-
latiom is gwatep th«i the siwer, fer ©awipl®, to 1953 the fall pjpttlation 
1®to1 ms iBore thaa nla® t4«®s that of tim first b2ro^.» fall poimlatiOB 
level cij8®rrei in 1953 i® the highest 3P©eo«i©4 dujlng this fotw^-ysar study* 
fabl« 52  ^th©' itws -ttie fir-st «dl aeeond g«»i?ati« ovipositioa 
imt0 .,aod th© for of th© imr year®# fh» frequeney aist-ri-
bmticai dt th« lleMs aecoiiiBg to th© bo»r popolations for' both .imfflaer 
and 'fall ar® abmm 3m Pigs# for the y».ars If51-1953# 
|W«site» ayai Mt®as« 
{1950) Borsri mm tsvei frai all plaat 41ss«©tioBS for paraM.t© 
m&omryp fht bow» mm isolated i«i warsi by I. S» lifetitteot at th® 
fh« inoideiie© 'Sf parasites ms low throttghomt the 
season.. 
4 total of 5#370 fows 'W©» isolated froffl the five spring pupatim 
and «ai®rg@ttct fields wMm repjlar iis'saotisms -mm n&Mp Sp©ci»sffl were 
al'So .»««d irm tb0 kk iMMitioiml fi®14® 4miag ths spriag pc^ ailatlcai 
sarroy# fhirty-«i.s or Om9 ptretnt of all tt» fomM Isolated mr© parasitizeil 
by i»tiv® pamsits®., All bat mSx of th«s@ mm ]^ ra®iti»d by nslaaiohaetMoii 
rmbioaaiaa {Or©»s») itoith is tridtaQtly # t«i® papil parasite. Hiiiet®®a or 
loit 
SUMMER POPULATION 
• 
4 8 12 16 20 24 28 32 
NUMBER BORERS PER FIELD (10 PLANTS) 
FALL POPULATION 
4 8 12 16 20 24 28 32 
NUMBER BORERS PER FIELD (lOPLANTS) 
Frequency distribution of 88 observation fields according to 
borer populations, 1951* 
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2mk j^ rctnt •edf th® 796 pifae isolated frca the field wtre. parasitisad 
tMs.spsoiet* 
file jxuiljer of fB«>Tear4e» fr« tte 5»5t5 borey i^ma obs®nr©d trm 
®«BK©r di»s®eti«s wew as foUoirs'i lyiella. staMlana griaeswaa -10, 
SMPiefiit vliriilala (flwi,) fyraastg^a pe'Oitalis (Ooq.) -1 and 
MelaiActeegBOB yttbietttaAis (GP«SS») -!• 
larrae frc® %h» fall dl@8eoti«s *»t® also l)ir©ii#t to th® laboratoTy 
for irearlnf.. fhm recoveries aade frsai tb@ 1,983 larw isolated mm as 
folloTOi 53^ i«0it tliKtela -4 and LydeMit -gtabulsag gri.s®8<»n8 -1, lj«3i-
eating t -fexy lew rats p«raslti»» 
(101) Borew war® mmd trm all plant disseetions, ©xeept tb@ spring 
popttlatioa morvmjf for pamsite »cov©ri«s..- They were isolated «i^  r©a«d 
at th® lnk®ii^  l^iaboratosy# I0 alto tlie parasit® <fete»Bl»atioas* th® 
parasite p^alation wm relatiTOly low la 195l» howver it ma Mgiser than 
la 19$©. 
A tO'tal of 1,.^9 bertr fo.ia» mm ol>s«rfed frost the thr©® sprixig 
pajatioa md ©a#rgsM# fi®M® wlier®: jrepjiar diaseeticsaa mm aade twice 
99&h week fro® Ap-il 30 to Jmly t. fortj-fw tourer foms or 2,7 fereent 
•eC all th« toms i»olrt«d *«r« p»«iti»d» 'Itoe greatest meant of patra» 
altisatioa ta tli4# of lb«®w wm 2.12'per©©!!! by th® matiir© papal 
paamiit® Melteiielffiroaoii rabiem t^ig# . otlifir .Battw species reared from 
tlS'Se eolleetioas mm m It^ leetls conqMsitor (Ssy) and a cl»lGii 
prebd l^y laptBrsw&lma taehlaaa Saliaa.. Ti«i or 0.,12 peretnt, of tl» exotio 
ip©oi«a I^ ydella ^atabalaag .pl.aegQ'ti» «ai flTe, or 0#3 percantt Sygjilgsig 
'riridala mm »ls# »ared free this group* 
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Iteii tiie mmmr popilatlm mrm-y wm made to the 88 fields a total 
of l48 larwi# we» 3re»0<i for parasite reoo-rories. Six larva® (li«l per-
o®Bt) '^ r® para8itia»d| 0#7 pereent by tlte aatiw Ombaa, ttltiaus (ffipess,) 
aai 3.ii per«e«t by the «0fcie i^ eci@s Siptpie^ ia "vtrifela* 
aieot»ri«s iw  ^fr« tie 1,127 l«ww igolated fs» the 3 siaaaer 
itasonal «efel©f»at fislis w@m as follewsi Aplqgya mmmt (Hi.) 0.#1 
P®re«Kl| Igdella. ^gfeitettl&ag grigeicena p®ra®at, Sgapieiia •giridtela 1«6 
peiretiit# fM total paimsitiEation was 25 1-mpw® or 2»2 percent, 
frichop-aaaa- ttiatitiai iiley, ms i^ ared f«a s® e,gg aass 'colleetedl on 
Aagust 19# lf5l freii m» of thi» ©1j0®rr#ti©a fiel&.» Ipparently tfeiS' was 
the first m&ojxt. of ll^ isfeogramwa pamsitislng corn borer eggs in lom* 
Ripae mre coll®©t®d fit« the three ^pation msJ ©mergeac© fields and 
ehserved for possible pajmsites. Of tli« $79 pmpm ctoaerved 3 (0*8 per-
©ent) mm parasitized by ItoplQgtiB o«qttisitor» aM one (0»3 percent) by 
Mslanicteetataft rttbiottniae# Mrasitiaatim by both speciea mounted to 
only 1«1 f»trc«nt. 
Dariag tl» fall pojpulatim diss«ctic»s k22 laxrm were collected ««i 
lat®r Gteserrsd for parasit®#. I^clla stabttlaoM gris®scens parasitised 
fow larra® (0«  ^percent) aad Syapitgia 'firi^ la parasitized four larva® 
•(0#? pereent)* fotal pa3E«M.tissti<m aB«ait®d to ®4ght larrae or 1#,9 percent 
of tb© total. 
flirmgiwut tlae acti-ro season a total of 5,725 borers m@ collected aisd 
obserrod for parasites# Of tM,® ai®ber 87 or .2*3 'iwreent w®r@ paraaitiaed 
by mtiY® and csotic i^ ecies. 
(195t) larwm ooll®ct®d in pmriom years to be reared for parasite 
sttidios at tlW' iliafee-ay laboratory wem tis©d this year for P r^ezla 
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QbaerratioBS* Sinc» tfet protoaoaa paarasiiej ^yeaia pjrattst^  PaHlot, l»d 
ta8@n ©bs«rre«i fitm eom bo»rs ia lowa# it ms tlioa t^ ad t^able to laake 
laboratOTj ©jraadrntlon of the laifra® feurtd ia these disseetions. Tli© 
mmmr brood feowM coHectW fro» tte obssCTation fields totalled 39 bo»r 
£&tm frm 22 tl»' fields^ Ctely 1w©, .a tfeiM instar lairo ana a papa 
mm infsoted, indieaiing a Im iaoideu-ee of tMs mierosporidim paratite 
in low Ceairfjy memMskg to I.. D* 
The 812 bo3»r form m&m&md frm tim fall mxrmj wer® isolated ajad 
3»ar@d for p&jtmsit® studies as in preTioa® yearS" by Geor^  f# ToA of tl» 
liik«»y l,al>©i«t©iy» Icdtial aort^ ity «oaiit@d to 87.7 peroent*. fhis was 
a£t®r isolaticm » lofsAer -^t8, 1952 bst prior to bt-ing placed ia tl» 
constaat twperattu-e e^ toiBst April 1$, 1?53» Iw tiwse borers were 
iaraatwe when Isolated tkms had a -wry poor ehaiKse of survimlRg. lydellft 
stabulaia  ^ grlmsmm parasitised fmr etf" tb® •sarviving lanm© for a 6,3 
pereent paraiiiti«tie«i based m .sorvi'^ tog larra«, 
(19$3} fb® homm frm siffl»#r dis^etima were isolated aM 
obserwd for tb© pr«s«M« ef paratit®® by Seorge f • lork of -fee Aricei^ -
iiib®rat<«ry« &m Isrm was p^asitiitd by lyd^lla stabalms ffrlmsmm 
mA llii of the boww psptt«d mm ®©msi<l®».d m no»^. fh® inei-
desee of pa»siti2»ti« ms- ®xt3»a«ly low -with o»ly 0.9 peroent of tb® 
boj^rs aff#at«d» 
A total «3f lj.686 %&my tmma w&m eoll«ated cfeiriag the fall sanrey 
and brwi^ t to  ^ tb®  ^ lste©rat©3^», the borers mm wtainsd ia salve boxes 
ia ttm refrigerator at AmB wntil W»mk 1$, 19Sh wh«n tbey w@r® iii«ibat@d» 
lortality s»Ewat«d to- 68#2 p@rc#Kt dtaing this p®ri«  ^apparently da© to 
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desiccftti^ . Of ill® isirtiirteg bo»r8# were aormal and 18 were parasi-
tiaed bj 'I^ ydalla arfeafoi^ L«n« .gd.^ #t8c®3  ^ indicating a li.2 percsent pamsitissation, 
fills ia acaertiat of aa ia j^ptas® over the 'Q^9 p«roeat parasitiaaticai r@eowl«d 
frt» the fiMt brood iiss®'et4oBts» 
jParasites in general mr@r »aelied a mry high. Is'rel darljig the fow 
jeaTB of tMs sttt^  to Boot® Umm-mTg tli® tw® «0tie sp®dL®s 
lytella sta t^tlaaf glsegeaoa, m int®-raal pia*asite, md Sy i^mln -glrijfctlai 
an pamsit®,. wsri® tli« most «b®^aiifc (Hgs# hS and j^ 6). fh@s@ 
speoi«s Wire both ao doabt Japta^aart# in loeali®«d aifeas la helpiag k®@p tb© 
boi«r fcfttlatioa dcwi. "SmieiMg papatloa aad mewgmm disseotioas in 
1953 ia one field, 20-25 peyeeut of the lawa# in the tassel wer© obserred 
to b® parasitized by Sgi^ esig yiridiila, 
fh© piwtosioaii dia«a« maa&A b;;r th« ^©ro e^ridim. Peyesla p^mastaa-
mB of little co»seitt«.e® i® tb© l©oi» Ccmnty,!»», at least ia the 1952 
iS'M©n. 
Statittieisl toaly»®s 
(195©) fh® data -were lyaalysed statistieallj in oMer to d®t®«ain® the 
faotoi*® wMoh inflwnsed o-ripositioa# It has long be®a kacwn that the 
of e®s laid ia »lat«d to ti» hsi^ t of th« plant daring ti» 
aviptsi-MfcOn i»«lod and that the laaiafeer of leaws inam&ms with the height. 
- Sine# eouattog ti» leaws would b@ m&m (smm e^fA tii« actually aeasmiPing 
pl«rti height, tto i»»b#y of le ates wotild b® a d«®irable i»asur®m«i3t t© ms» 
ia <soan«0ti®a with ©cwats pxwided it is elosely coirelated with th« 
i»ab«r 'Of ®ggs# Wiife this J» aiad, the fiwt bipood data frcm 1?6 fl©ld« 
flg» Ij5» Com larra with a coloi^ of -Hne extsKial pari«(it« 
Sggjitietl® iAyidii3a (fbc®®)# 
Pig. k6, Qom h0r@r kUlBd by lydella ®talwlma grimso^m l.D# 
«iiieli 'has- pttpat#d maSw'* ' '"'' 
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analy»«i on a plant basis using ite total atamber of ©g  ^ laid during 
tb® o-wipositim period {!)» plairfi heigfeb at oriposition (I), and the 
oi Imms cc^ lettly fre® of 'th® whorl at peak ©vlposition (t), 
g^Cpereeat) b 
ygg ss 431** 31,02 6.96 
^ s 37»26 
ft® most iwreaMnf ®«p«dl»ai® ean tae made betroea the various 3  ^
faliiiii whieh ibw the iBomt of mria-yicai in -©ggs that caa be accounted .for 
by the Ttriatiaa ia the othsr' fasti's under eoMid®ratioa. Height thsa 
accomta for 31«02 pereesl &i t!» irariatioa ia eggs, and leaws accotant 
fcr If ..80 i»rceiit of the milatloE*. Beight then accomts for 11.22 percent 
a©r« of the T -^iatim i» eggs thaa do laates-* fhe ©ffieimey of hei#t m 
@ggs as «« r^»d with leafe® oa ©gft is ©s5»®ssed by th© foiaula 
l..l» s w q  ^  • 
3 '^ -
A rewiltiag 16.3 perwnt Mre infoimtioR eonoemto-g can b© gained by 
aeasurin.g hel^ t rather than by ootmttog leares, 
- An .atteapt is*s also aade to evaluate the •rari.ous factors affecting 
larwl mmiwsJk*. Ptpeent aarvlval mi oaloulated sepiwitely for the two 
locatlais ia eaoh field, aad was biteed m th® totnl a«iiij©r of eggs laid and 
th« total .ai*b®r of liitng bo3?®r f ©is® pn9«at at tb® tia®. of disseotion. 
All c©xT®l«tioM with sarvivsl mm on a lecatim basis ming the 
totals of the jOtf^ -plant grot;?>s» fh# faetor® ooasidi®»d in the oor»lations 
asr© dt®isat®d m f©ll«wsf B m |s@rc«»b ®ti«l-ml, i « esctonded h©i^ t at peak 
o^positie®, 1 s totsO. matoers of^  eggs .laid, I, - roatsar of Isawa, R s rate 
of plant 
12b 
•Gcosi'totti al®e md asaiKtog that a liaeai* TOlatloaship exists, bo»r 
sarfiTOl w&B mgxtimlj eo'r»lst®d iltli txt«nd®d htlgWi,^ thfl i-gg « 231*** 
That ia, m tl» ave»ge as the ext@ai®d height of tt» plant ine3*®ai®s the 
r^eent of worwlml <iieiitt®es-» A ttsfc for cwrrlliMarity storoi ao ®i^ -
fietat diff©r®aas( tvm th» liotar «i®s© findings, i^ch ajipear 
to be at vari«ft®« with otiier data, Mig- possibly fee plained hf factors 
iufltiBiieiag sarfival wM'Ob mm net or possibly could not be »Ba«ir.©d*' 
Tfc® iraate©r eg§« m» mshmted m m inflaeaeteg factor on survival* 
1 
1 
Asswing that a. timmt relationship existsj, ptreent aiarvlvgCL ms negatively 
<»r»lst@i id'tb tfc® total iw r^ of @ggs laid, tM  ^ oorirelatioii eo«ffiei©iife 
(r^) bsiag iowver, the plotted data shm tliat a mrAlimar 
»lat4«ihif aetmally «3Cifts betweea thes# factori, aad #i@r ecmpated 
oa ttts baiis l^ .gf = ?h« onrviliaear rtp s^sioa valw t® si^ -
fiototly f^®Sf®affrc* tte Itotar vsOa© ®wd It,# p@peeiit mora of the 
variation in ainlvia. eao 1» mplaiiied hf eurtilliiear rep«@sion tfeaa 
 ^tli liaear mgnm$.m* 
fh© wtte 'df althoa# saaewhat rela^d to h®i|^ t iras correl«t®d 
•wl%h Sfflpvival, asMdag % liaear 'RslattoBSliip* fh® corrslation eoefficient 
(rg )^ iwt *lt6** md. tlii regwssioii owffioimt (b) -.OH* fhus the percent 
sttTVival diertawd O#® r^o®nt fm mmh me ineh iii©»as© in rat# of iprowtk. 
m ©otild b® «^©t«d tbe mt© of growth imllumm m survival is very 
sladlar to timt of «3EteHd©d heigfefc. flmt is, as th® height or Mt@ of 
growth dioi«'M«s th© peroorib survival l»ci»a«®s, 
Inalyies of toil saiplas taken fr<» tl» sites of S3 fields for 
phoyphortt® aai potassiia toatoiiitd wltli prsvioas fieM histoid' to #v®' a 
.gsneral fertility J«v«l .indeiE for esMsh ®it# showtd m rolatiowbip 
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belsw'so toil fsirtjility and of first brood larral sanrival# I%o®-
pbo»f m potasslm wImb 0€»siJ©TOi4 «lc»© showd no relationsbip# Tim 
»s«lts do aot metssarily m#aii that mo relatimship exlata bstpsen so^H 
fertility aai laifml swrrivali bmt that saeh a TOlatiottsMp, if ©jElstiagj 
-ma aot wirealed. by th® meth-ods used in this study* 
It ms thwigfel that possibly the loeati^  of sit®® raifpit inflwRee the 
borer popalstion, siais® ia ©very mm iit« A uas «jioi®3r to th® road tfeaa 
sit® B (ttsaally |0 mm er appro«i*at@ly 100 fe@t)» Witli 1  ^dt th@ fi®Ms 
l©<at®d m gimv«l roads it wm tbom t^ tbat road dast siftiag tat® tli« 
field ai#t affstyfc bor®r sjarvival,. Iri .analfsi® ef variance TOvealad that 
tht sites did aot f^er sigaifiesaitly 1» msber dt «ggs deposited or in the 
ittMtoer of h&mm nMeh sarvived-.. -fltais it may be eoneltided •teat th« locatioe 
of sites *it!i r#ptri« to »a^« had little or no ©ffect on borer popmlatioa 
or TOrvival-* 
Anilyi«s cf 'ViferiaBe® were o<apt&ed for th« total aimber of ®gg®- laid by 
the first bro®d moths, first g@n©r«fcicai 'larra® as deteimtoed by aid-seasaa 
disi«eti©tts, Mid tbs lArfal populatioa deteaiaed by fall dissections • 
•ftoese ffli«lyi«s mm pnB98at«d in tabl® 53 -^of th® Appeodix, fh© relative 
asoBBts eC variane® in th» ttei® |»epttlafci«s ar© f#gre^ t«d as follwat 
Soaret- dt 
•VitrfAti©a 
Total etti 
f Ijrst bro.oi 
first i@n«rstio» 
Immm  ^ aids@ait» 
C.pg'gs©-iit) 
Fall larval 
popal^ ioa 
(j^ rgeBt) 
plant® 39.1 
iQesfcieoa lt.4 
# sit«# ks 
fields S2,§ 
^8,0 
M.0 
2i,0 
71.0 
13.0 
16.0 
1z6 
B is wadily mm that the leait amoraat of irarianie®, relatively 
speakiBg, oecarrtii betwea site® within flsldi, and hetroea l«»tieMas 
withiii s4t®s is "to mm of eggs,. A largt share -csf tbs variability Gc&xtrnd 
mmg plants nitMja loeatims and thit itt6i«ased as the se&son progressed 
aai is probatoly evitoae® of -yto daoliii© osf the popalation. On th® 
other hmif th® irariatioa fe®"to8®i fi®Ms b®-cffli® rtlatitely less ai tht 
•iwasoa pp©p«ssed ai«i was Aa© t® ths ®tasli^ .i»g effect of th© decreased 
sandfal wher® larger a®bew of ®ggs war© laid, the field population teallag 
to b«©Q»® »o» i^Mlar with ttoi®# 
Soi«.lfitioas war© wa^ between, the awsber of mrAv&mm holes in th® 
pla»t» at th® tia» ef siwaer and fall di®«©ti<ms m& th® nm&mr of borers 
p»s«iit» fh» eorrtlatims were madt m a plant basis and only plaat* tihich 
had hol@i, berer® or both mm ms®di l,llt8 pl»ts for th® mwmr disieotions 
and l#3tO plmts for the fail di«s®etio»®* fh® cofr®1atioii ooeffioient® 
(rgg) were #371  ^ tad »6Tf for th© mmmr aad fall disseotions, respectiwly, 
fl»rt mS'm tmm&m in tl» aartstr <£ m%mme holes per' borer and per 
plaat frca. 0«3«er to fall dt8»®ctioos'» fhis ws dt» botii to th® owrall 
d®o»as« 1» the bore^ r popmlatiim aud to eontintted activity of th© lanra®. 
fh©- dost aorrelatim between holes »Ki borers at the tdiw of fall 
difseotlmi listed beeiaiTO the bor«» rwaising at the end g£ the »Baaon 
iwe borers that hM only OJ» geoeratioo thi# la years -niien a hi^  
ppoportioii of first brood borera pupat® to fo» a stcoi^  b»«i, th® oora?®-
latlcm b®tw@®a holti and borers at "to# «€ of th® season woixLd be «5>eeted 
to b® lew Blm® 9Wtlj fieM« hav© aasy holts lyod • fm or no borers and 
late fltlds wmld have f«wtr holei thaa bor«ri, 
(3f5l) iMBi e«ats ir#r© discoatiiraed after &e l^ ^O aeasm sine® th® 
study sh€W»d that wow :laf onaatioa e<mM b« obtained % wsasaring th« 
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plaats* fli© ©orrtlatiom e©®£flci@Rfc (rgg). of srafl total eg.^  was 
#36t** wMefe is Itgs thm the 19^0 wsalts, howTer for both years tto«®® 
mluts -WBaf® M.^ 17 .aignifloai^ * fhe naibtr of' ©gje featdied was al®o used 
iM e©rr«latiag it with the pl»Qt hei^  amtd siailar resmlts -mre cfctaiaaed 
(3%^ a ••33^^). fii® »i'gr@s®ion coefficient ~ .It#**) ihcsws « ine»a»© 
is, tl» ntffltoer  ^eggs per plant for #aeh iaA toereas® ia plant hei-ght# 
If tbe ©om borer elects a flmt for' ovii>oiitioii on %im basis of 
|j#i#%,tl»a it'is pos-sibls in rim of the Im aoMi popiilatioii that aawy dt 
pl«at® w«re aot^ . eoaiidtred dartog opposition* Ooasefaeatly » l«g« • 
«s^ @r &t th® plaat® ased iM tte soapitatiais lad ao effis, not as a rt'Salt 
 ^tet^  {MTOKlag to8i#t i»fla«ns®s wipositicm) hnt a® a 'result ef 
laek of • iiif«®tati.oB* -Unf»t«nat©ly fciowwer, m -sainot d©t®min© "tti® 
plaais iA®» this wm th® @ase» 
fl» mrvim  ^ i® ©ci^ ted as tli® total nwfcer of bortrs on five plauta 
(lo©«.tl« bftiii) '«M.i4ded ©ither hj tfc® total »imb®r of «ggs deposited or 
tb® tot^  iM3isfe#r latohed eggs on these five plants# fhB diPsor tised is 
faite «%itf«y «d dep»iMis m ito®tb®r jm waat awrdml based on •the total 
®Mto@r d* ®gpi' or etHj m tht hatAM ©ggs# On tmly 78 of th© 176 loca-
tis«§ wer® "teer© eggs -f otmd, 
Tbm ooiTslatim oo@ffiei«t for airtival Mstd oa tot.al eggs sad' 
h©iglit {€ the plaat iMieatei tlmt m plant height inereasedj 
mrfiTal also incrtassd#' fbos® rtsults ar® not i». agrBwent tAtb the IfSO 
re®ttlts th© cor»latioa eoeffieieat was «»E31*** !&©• 1951 r«ttalts wte 
mom in a^®i®nt idtb otter data thaa mm tb« lf50 insults* fh® -eurrt-
linear oorwlatiai eoeffitients do ne^  f^#r sipiifieaiitly fro® their 
r@^oti« liaear ©orrelaticm eoeffitlsBtf, ftoire-' is n© IMication %t@n 
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of a mrvilim&T j»3.ati«aisMp b@1»eii swrrival and height ia «ith©r year# 
fhmme reaalts do not mmB99.Tilj diseomt tte possibility that a. otirri-
Hwar »latimship mj eilsrfc ttMer iifftrent popolatidas. 
Bie effect of @ggs m sarfival is -cpit® vague siace th® correlatious 
we» mtj Im aoi aost-sigjaifieiiet.# Thi mrmMtim coefficient for the 
peiKsent omrrival aad tli» tetal at»fesr ©f eggs wm •••001 for 19Sl as cmpawd 
isith for fhe 1950 wsults shewed a desreas® in the i»rc®iit 
SttCTdval with m. immmtng a&^T of eggs, howrever no ssmch relationship 
ii tvideat froa tl» 1911 results. From the 1951 season's data, 'there is 
no evid®tte« sf a linear or «i!tirri.lii»'ar rel^itmsliip bstTOen survival aud 
the nwAmr of egg»» 
fh® rtsults of eosrwlatioBS wiag rat© of plisat grcwrfch are very 
aljiilar to th©® msiag tht' plaat liei#t» fhe correlatim eoeffioieiit 
• (rgn s wtS#) l«idic«t@s that m th« -with m increa©® in th® rate of 
plant growth thens lAll al®o b® ®b inertase in tim perceot stirvival, Thi# 
is 1» eontmat to th© 1950 r«ailt» whieh ghowed that as the «te of groisth 
<fe0reaj®d th® p®re®at arrival ia®jwas®d, fhe 1951 re'stdts indicate m 11 
pereent incr«as« to survival, for mmh mm iiwsh inerease ia rate of gxwlh. 
Mffewaees in these eo-rwlatioi®. way b® ®xpla3«@d by th® vaarying levels of 
the ©ora borer popilatioii duriag th® two mmms^  
By th®. i»® •«»£ woltipl® QmrnUMm, w® &m det®iwine. whieh had the 
0p@«t®r tffe«st m STirviv«t, the mmber of eggs deposited « th@ plant or 
the i^ laat fa®i#tt, Bi XfSO tkB um ot saltipl© eorrelatioa indicated that 
tggs, had the ©water ©ffeet m suarvivA  ^ lewever the 1951 wsmlts iadi-
©at® that h®i^  had th® plater &£t«s^ 9 fWLs watilt night have b©®ii 
«p@et«d ia fiwr of th® very losr oorrelatims of sanlval aad ©ggi ia 195l» 
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fo dfteiiBlw the iwomt of variatioa between fleM sites, loaations 
aai plaiit% m^yms of vsofiaaec mm oal©ilat®d maing first brood eggs, 
ftrst geBei»ti©B laarra® aa<5 %he fall lartsl popalatltm (fabl® 5ii» App@»i4x)» 
Al^osisBately 7$ pewe»t of tl» wilaticm in the po|»laticm ms aecounted 
f«p- by tto jplant®* fli® T&miMA&r m® diviieii betw©e» fleMs, "sit©® and 
loeatlaas witMs as foUorsi 
S®tcpe» &i 
•artiatiiMQ 
f<rt«al «ggt 
firnt fer©^ 
first pB®rati«a 
terot, ai4s®Mi«ii 
(pereesfc) 
Fall larval 
popalatioB 
(perseufe) 
plants ns 13.1 76.^ 
9  ^ llXIStioBS .—— 
S® SltfS 1.3 !!•? 12.5 
fiftM®- 13,5 13,2 10.6 
S«atog tlia mmsm tl» p©«»ii| vaflatio» ao:o©aQl®d for plaats, teraded 
t© lB©r®as»'«®' the B«mm progress#?!, fte 1951 TOSult shmB  ^ less wiation 
dariag tte« se«»ai -whicte w&y b& evidsw# of a stabiliztog borer popalation# 
Goi»lat4oas wert waSm mslag th© m»ber of ©atraac® holes per pl«at 
ani, tte la^jber of hemm p«r plant mslag data fr« aldseasm and fall 
di8s®«sti0asf pl«its Mfiag boi»w .«r helaa m both bol®i 'StM. bo»rs mm 
nmdrn fl» e«*i%l«!si€® e-o«fffca?' boTOrs and holes' at siiseasai 
diistctloBS mm «%?!*** aad at fall iiss®@tioas tl» eosffieieafe m® 
fh& Ifiwer eomilati«i e©®£fioiest at tlwr ti»e c^f faXL diaseetioas mi^t be 
irm tl» ^laaswr in ^ ieh the pepttlation varied ia '1951 • At tim 
tiae of -fes first geaer^im «iisseeticas the wtlaties csf hol©s t© bor®ri 
wwM be^ fairly aoifem# laay ai tWs gmxs^ of borers pipated to few & 
m 
g#©osa. ^ atratidi# thma e«rging Itaviug "btMiKl taimels, fh® 
fall dltis®0tli« data tl« waild IMieat® vmij holes wcvi fmm bowtrs is soae 
plants (firs'!, mi memd geasrattm) tad other plants with a. more mOJt&m 
mMtim tmtmm holes and beerers (wewd geatratioa). the 19^0 eoins-
lation, e©«ffiei®ats for 'wiwsr 'MM fall dls»©etioB8 wt» a»i »679** 
»^#cti"f®ly, the M.#er eorwlaMm b#-^®® holts aM bor®rs in the fall 
of l^^O lay b® «flaii»d by the fact that Um borers i«»ai33±E^ at tto® 
^ th® seasea i»r© pr4*ri3y first generatioa gomm m a result of a mxj 
Im mmnA gBn»»t4.oat 3ii ©©atrast> th® 190. a«a0m had a greater seecjod 
ge»«ratim ma th© eorjmlatioa '©e^iffieieat for tl» f'^ difseotions was 
lewrtr 8U8 ® ri««lt of a Kiitstd pspalaticm <sf both first and smmA. gentratioa 
b©r@w» 
Swrviiral has b®©a itefioed m th®' total nswbor of borers on a jM^ticalar 
l«ati<a by the total ftwiber eggs daposited on the plaafes, Oa 
th® plants nMeh wre disseeted ia th® faH,, beth first aai seeond g®ner-
Atisa ®ggs way have b®«a p?«s««t# 'Bmrefore, in order to get a «pire« 
»0(aKi gmmmttm sarriT^ it is is9@«®s«ry t© search throat th© data • and 
obtaiB locatimt i#i©r© the aaial^r ©f bor®rs present nt the ®»d of th® 
mmm mjs- tioaffteted by Hret ^ iMration borers* This ms relatively •sSa^le 
in 1951 witAi th# ll#t l3if®®tati«|, hsmmv Su years of htavier infestation, 
mrrival rates for second g®i»rati«» will be eiaplicated 1^ firi^ 
pneratioB bornrs# 
fta© oonmlntidft ©f th® 0®e(»d g«otratlo» awfival (baied oa total ®ggs 
laM) and tt^al #ggs is wMIm the sorr@latioa ©f 'laririviO. (baaed 
m total «gg® laid) aaad •gg* l»tGh«l is -•313^# The» is m ligBifieant 
diffei»ae» b@tws®ii th® oorr«l«M.cm i©i«t» -whir© ®uCTival is ecorelated 
with total «gg® or with hatoh©d tggs# fM relatlai b@tw®«» smrriiral sad 
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®g®s is a mg&%±m me, that iS| as the total ia»0b@y sC «ggs tto 
ffi'jpetet smrftval i®Qy«as@s* tests .iadieat© -Wiat tli© x^latioa is aot liaear 
bat ^rtiliaiar# 
il9$t) ftoe e©irr«lati<» eoeffiaisnt dt eatfcmcted plauat liei^t and total 
tggg was fl«t-is# m the a*»@»g«, %im 'taller tte plants th@ mom 
©ffis 1® wfflild «^®et to fini m th«i» fh®s® results are sSailar t® those 
of- th® prsirt-dmiT'^fieaari Ii0ii@v@r thBm has be«a a e<^in«iai dselin.® in th« 
©orrolatioa TOlm#s (fabl«- lit) alth'Ou# tlmm «lws h&m esmsistently 
reaainsd M.g|ily 8i®aifieaat. fhii deeliat «i#t partially b« aooomate'i 
for by th® M.#«r eom borer popalaticm dmrlag the first gemmticai in 
X9$0 m& m mTmspmMxm la 3^51 «a# laaother iaa 19$2* Corre-
latim» mm also mslag hatehet ija r®latioB to plant h®i^ 
md the rt^smlt® were siKtlar to tham usiag total ®gg». f®sts siipsifi-
©anet iudisat© that tlwre it ao Afftwae® b®t-w@ea th® eorrelatioa eoeffi-
©ieiit ctot®to@4 vlma total egg® is at a iraiiabl® or whea using oaly 
the vhioh hateh m the 'varidsld*' 
SSao® thi rate of plant grarth ms ©aloalated on a looatioo basis, 
'the total isrf^ r  ^®fgs m the fii» plaats har® t«@a correlated *lth the 
rat® of g3ctwfflfe» M ti«w of th© fairly high eorrelatioias of height -litli 
figgs om idg» «3jp«ot that rate® of growfch wouli ala© be fsdrly hi^y 
c©iTel;at«i,» S«e!i if tl» rewilt *ith thie con^lstiOT ©oeffisd®Jil of 
lesmlts of e©rr«latioas laiag pljmting dtot« aad oviposiMcii iodieate 
little eorrs^latim C%|f = -.llf)* a perish ef h«afi®r infestation 
planting diA® -may Acw a aor® sigadfioaaat r@i«lt. It is of iuterest,. 
132 
hm&mT» thAt evta tli® eairtlatios is not sigaificant, it tea a 
laegatiT#. fMs wwild-stesi to ia e^at® that th© later the planting 
iat® fiwtr «gg3i pps'sent^  Ihis i« asoaHy eoasiierei t© be the mse ±n 
late flaati^ s. 
SHrfi'?«i| ecsi^ ttt®<l ly iiviiiBg tetal saabtr €i borers in a loeatio» 
by th« wsrt^ r  ^«gg8 dep©sit«,d m th®f® £lm plmtsy show«i very littl« 
wlatifflssMp to pl»t toi^ t a l»-iralt@ frost the 1950 study 
gmm a eoi»l«biea ©oeffi^ eat Clk») ef »*231% utetch iadiea s^ that om the 
airarag# as th®' htiftot iocrtaM® tl» ,sar»l"wl tesad m total egga iteereases* 
fim 19^1 m& lf52 r»®«lt8 di«ag»# with tM.« sine® tl» eorrelstim 
Go®ffi«5ie33Ets for beth y0«rs l»r»- pmttim tsllw® ijadieatiag that as height 
i»orea»is mrvtrsil alt© imcmmm (fmhla Ik)* Tfm lfS2 valoe hammr is 
iw5t ttgsifieaafc* 
It' i® diffiealt t© aake a itate^ ot eoaeemiag Urn «ffeet {£ tha 
aa»b©r -of eggs m stirtivBl sins© Urn mrmMtimB mm qmit© Imr and non-
0ignifioant (r^  m «*l|pl)# frcm 'tt®- 19$0 'data it wai evideiat that iRtth 
m iM&mam' im th« a^3 e^r of «g :^ ther® ms a deei^ as® ia the^  gnirvival 
(fabl® lit).* fh» 19$1 »»ttlts BhmM m @*id@ae« of siseh a relaticaship 
bmt la 3J'52 emn %hmgk t&» ceiwlati^  ©o f^iei®nt tra® qwite low, th® fa t^ 
that it ms mgAfSm *o«ld t@ad t© iaileat® that tl» percent of survival 
dseswaiwi a® ths n«a&er «f e^ s i»ei®a.ses as in If^ O. 
Th® ©©n '^la-yioR cf sarvival aid rat® «f grorth gmm littl® evideac® of 
ralatioaship (fi^  » ' fh® IfSO rt.»»lts indicated that on th® 
wmmgBf sorfival s^mmmu a» th© »t»  ^ « |^ p'cwih iaerias©® (-»15>€®*) bat 
is 19^% th® r®lati©aiy.p s®«i®d to have r® r^s@d (•280*) ladieatiag that 
wirtival inefeases a@ th« mt@ ,of 'grewtti iaeroas#® (fablo' H)* 
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fahlm eonmiattai eoeffleients fop ®aeh of 
tit# £mx fiears 
fart.^ le# 0©2«'lat@i 
C©nr®lat4« 
1^50 19$1 1952 19$3 
1* fdtaX @ggs toi 
«t p®A ®yif©titi« .577  ^ .292^ .322  ^
a. late^  tggs aa4 fe#igit 
at ptalc ®idp»sitl@iJ .315  ^ ,299  ^
3. Sarnml and li®i#sfc •«! 
p®®k fftrifiositi®ft •C%l) »2it2* .11  ^ —••OOl 
it. Swi-ral aai h®i^  
lioMiiag sqo&PiA 
TOflStaat .156 .la ,li0 
5. Swfiiml Mrt total tfpf .001 -,iiii -.151 
Smrrlval aai «ggsi heMmg 
#ggs siMWd ©iMtaat •060 -.10l^  -.862  ^
7. lixltipl® eoirolatioa, 
sarsrival, h«i^ t aM 
®gg# C%«) .293. .2li5 .172  ^
8, 
bftMiiig «gg» eeoatai^  .tfl^  .2-02 •083 
f. SiiCTifal aai e^ i lel^ aag' 
-.138 -.166 -.223 -.172 
t©.» Sarrival'«4 imt® 
grewtk .280 -.130 -.063 
1 
A dcwbl® ** Indicates statisfeieal at^ficanee at tb® m@ p®3v 
mn% Itftl » iKte## astezlsfc • ludieates .statiatieal sigtiifioiw® at 
th® $ p«PG®»t lewl. 
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rmiMmB it not appro^at® meter « iiglit ii€«atatioa \mmme of iAm 'lads: 
of Borsali^ of tb@ diitrlbtttim of ttoe iata« As shoro 1» th® iabls th© 
girtaisgi M^aart; ©f wriatioa la h&%mmm plants 'wtieh m&mxAB tor appiroxl-
aataly 8© -permtA of ttoe -rttiatioa* Site® aal. fields accomtei. for ti» 
i«wd.RiBg 20 |»i«tBt» As iM IfSl th® |»r»iitag«. ¥ailatlo» aoecma'ted for 
by plants a®«»«i to wmaXm fairly constast through tte s®ason» 
Goiwlatlfims Ismtmrnm tte nw^er of eatrance holes in a plaat and the 
awiiser of borers prsseat w®r®- ealemlatei* la thes® oaXcalatioas.^ plawts 
having eitlpr •mWmm hol®s or borers, or both ©nfcrmc® holes and bos^rs 
wsr® as®d» Ctf a possible 8S0 plaots afailabl® -«t the tia® of each dis»@o» 
tic», fit met tls® i«^r«®nt at mMmmm iiss®0ld.ms liiile %k3 we» tiaed 
fre® the fi^ . iis'^ seetions* fh@ eor»latioB coefB-oitHt for eutmiics® holei 
a»i bowrt at th© tis®- of first g®B©ratiaft ditsetticais was ««C»1 which ia 
biolc^oallj neaoingless# fh® ©xtr®m©ly lew first brood pop«latim id.#t 
sccomit for th® fact that ther© is no- r«latioa®hip between holes and 
b$r®rs-» fhe-re is a p@siti?» aM al|^ifioa»t aoirelation b®twe®» Iwles 
ffiid borers at th® time dt th® fall di»e«etioii® (r^g • fhis 
wlJitioijAip i» in agw«»iit with other ytmis» findtogs and is to b® 
ex;p©e1»i biologloallj sin©® holei are. «S@p«iad®iit ®a the boreis. In a jmt 
•«l%h a faiarly largt first b»o«l popalatiai me wetiM «xj5®et a eloter 
relatioasliip b@ti«i« hol»s aad larrw at th«' tia® a£ fir-st g®nerat4« 
m.mm%±mM thsa at fall dissectims# 
Second generatiwi sarriTal w^' bt rmmf Alffiealt to dstemiae, if 
for •^pl®, all th® plottts h@4 first fenewtic® ©ggo 2aii m thm, whieh 
•wg«14 cca^li0«t# thS' f«wd.ts# SorfiTaa. hw b®e» defined as th® of 
b©»r« m a partioular lotatioa ditMid by the total atntoer of eggs 
m 
Asewed on ttes© plaatst la or^r to get a lecond femraHcai 
siar«lT»l It Is mmmM&Tf to i«l@ct anly iMations tb© Humiser of homtn 
at th® sad of th© Pi«s©ii ww maffeete-d fljpst geatration egg®. tli@ 
very low first brood popolatim it was possible to find 99 loeatdaas nrhieh 
had uo first br®M «gpt- t<» ecfflplicttte 'TO^val i«tes.- ftoe eorrelatim 
b«tw®®n the- atiBl»r of l)©i»ers p»a®»t asii total n^rtser at ©ggt obserrsd 
is sip4fi©«t (r m flis. »g»S8ioii ceeffiei^ut iiMmtm 
that m eouM exp©et abomt 0*li noire boj^rs pey ©aeh locatim per «a®li 
aMiticaial ®gg cteferted. 
Ti» r«latii«isM.p feetweea s®emd feaeratioiQ mrvtraX and eggs ii m 
earvilinear mm m «»« thm X9S1 »smlt«. the eo3?relatim cf smrvlTOl (based 
OB total e®s). m& toti^ e.ggs i» ...liS and ev©n ttai# not sigat-
fieanl Klgbtt iiicileat© a siailar »«!% to that obtained tlie pmriom y»ar 
Cr SB fb# 1^51 result t»ia0at«d tliat as th« total nweteer of eggi 
lnc»M(«s ttos ]^mm% smreifal c^r©as®s.» 
(If53) fhm data was t«iat®fd statlftieaHy ®lailar to tte previous 
years, Wtea eoa»i<ferlng tk® effect af tli« extended heiglrfe of the plant 
OS tot^ ewtosr of ©ggf oiswrwd^ the correlatioa c^ o®ffiel«at ms •3^2*. 
Tl» ccrrelatioK e®«ffi^«at obtatosd| ^ A«b wsing onlj eggs •»bieh hatched 
a® a "rarlabl©, was staler (r - The abe-TO o^ctilatioas mm aad« 
-mixig all th@ plants dsstnrtd (17^)« Mmmmr, wl»ii eonsidoring miy the 
plaists wMch Iftd #'ggf tteposited m tlMtt (k$3)t the eorrelattc© co©ffi«i«Ht» 
ar« s«0srt»li 1«S8, tlieii^ still hl^ly si'pifleaat, fhes« re-»ilt» &gr@# 
Tsitb pwioiffl |®ars» fiadj^s (tafel® lit), fe^it® to d8t©»to« tie mMUm 
®ffio4®wy of total &ggB »ft hatislied ®gg» (In) indieat# tJmt in geasiral 
total eggf it tlw aeaMf «ffjsleiit wlatel#* 
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Gomlations were for tb® tatai of eggs observed s®i 
•tt.® af«MLg® rai« ^ growth for Um pl«fes (locatiffls %aais). th© eonrelatlw 
Cfiwffieie»i for, 3^53 i» «3?5^ ii^cli is aljailar t© the .Ii25*^ ralvm obtained 
ia 1952» fMi relationstoip ffli#t l5@ ©^^cted. in f%m of the fact that pluat 
hei^t aa^ ©?lpositim are M.#ly cori^latei., 
Plaatlog dates shw litta.®- Q©w©lati« witb the ati^r a£ ©ggs, as TO® 
th© &sm ia flie conflation cjoefflcient wai '••116 « e<»pare4 tdtb 
-*119 d»tain©d la 1952 • The rAmu are not sipAfis-ant, hmemr the faot 
that ths- valaos are MgatiT© se«s t® inciteat® that oa tl» awra^#. tte 
later tte com i® planted tl» f@"W«r tht^ .ijaaber of #gg« w@ em esqjtct# f©st® 
of relativ® ©ffieiaiwiy ia&eaefe® tMt plaat hslght m& rat® of growth «r® 
i©r® effieient'»:stjj»t0rs of «gg iepositioa thi«a is plautittg iate« 
There mma to tj® littl® » bo »lati©ttsM|?. b®t*®ea stmriTOl said 
©xfeenied plaist height • Ihaa ©oiT8lati«i mm eal<sttlat®i usisg th©#® two 
vwt^ Msles %Tm eoeffieitat m® lo <i©fiidt« »l®M..(m«hip ©an 'he eatala-
lishii fro« this data sino® the re'Solt® s«0« to vary Srm y©«r to year 
(fable 1^ )., 
fhe 'rat© of plant' grcwth ha® little effect oa the mrflvtH of the first 
g@mraM.m bor®r, wliieii is rery siaiilar t® tl»i @ff@ct of height m awirival, 
th© eorrelation eoefftciemt iwgj^ } '•ma -.€^3-. fli®s« rsswlts &&em nitb that 
of 195S. ^0 C0r»spo»aing con^latioa eotffioi®»t wm •#130* 'fSwi 
19$Q' »i!alt« (fgn s -.If^) iiadieattd that m tb# aftrag® as the at© of 
Inersatsd tiw -sttrfiva,! d8e»»i«d# fhi® Ms not been tra« ia 
m&meilmg years (f&%m lit). 
fh® nwBtoer of ©g^' deposited on tl» plMit mem to haw .little illation-
ship «lth th« mmriml » -*151)» fhi l^.atim« war© grouped according 
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i0 the mwAmr e®« d«posit®i cm ea©Ji awl the average survival O'C^pated 
for efteli growp# fto tmXL^r grouptog® s^pear t© be the best wLth r«g««i t©-
ffonriTOl,. la &bher woi^s^ «all ®® aasi®a hav® a higher mte ©f sarsliral* 
tealj#e« of "wmtimm mm e«pAed as in tlie pwftioti®' years tiiing tl» 
tfere« h&mr pofralattonss fifsi geuefatiaii ©ggs, first .gsaemtim lartat 
m& -yie faH l«p«l pi^«latio», ®ie iresmlts of ttei® «aa be obstrwd Jto 
•fable §$p^  Fr« tl®s«j( the- relative mcm^a <oi mrirnim cm b« 
Isolated m follows i 
S<»r©# <af 
"mriatioa 
total mgm 
Urtt. fer^ 
(peretut) 
First g@afflratt«aa 
larvae, mLigemm 
(penemt) 
larval 
p-oimlati« 
(peremt) 
if^  plMti 83.S 72.6 ma 
ii.»6 
Sit®# 0,2 10,9 
f UMi 11»4 16,5 29.9 
fl»: gr«it«st a»ttiit ©f rwAsmm is belawea plants a® ia pwtloa® j^ars# tk 
,ii also -efidtonfe a» tlie iie.aaaia p'ogi«se©d t!» plants toeearae more alike 
•aod tte fi«Mt bte«Bt- aoi® asBilk#* 
M ia ppevioms yemtw, the cor«lat4-cm fettweea ttos »aial>«r ©nt-ranc# 
bolts aM tl» Hwistr of per plm% wm.nw^ «@iiig all plaiA® ii««lng 
©itl»-r feor®ra or enbiwoe holes or feolfc. of' a p^asibl® 880 plants amil"^ 
^1# at the tto« of midseasm dlsseetions, S36 c«tain«d holes or borurs 
or iK^b, T^l® il3 wert Wmm r®<iair»®ntg at tli® faH diswQtioas, ^ 
eorrelaM-e® eoeffioiinifc m«iiig eiAvmm 'l»les aad b©r©rs at the ti»® -of 
first torooi- ffi.s®®ctl«s ma- 'At&h is ©mstderably greater thsa tli® 
m 
fit# ©oi«lstion co@fftei®nb for borers aM estraae®' 
holet iurliig ttot fail was siailar t© that of 1952* fht 
mm awi»r of bortrs it about four as mai^ aa ia 1^52 jstad aberat taiict 
m pl»t® iaf®-atei in 1^53 as la If52, 
^ ibei^ be peSmttd out that saCTdfal fer the' season i» bas«<a • m the 
total iME&®r ef first md s«em4 .gtaeratioa eggs eccarrittg gb th© fiim 
plants <iiss#©t©d ia tia® fall th® aiatber of borers received. fh©r@ wr@ 
113 o«t of 176 l©eatioB« iii£@st«d with smmd gmm&%lon or both first and 
m&mi. geasratioa egg®* ©f the« 1T3 lo.©atloa», 5li wer® fmmi. to have a© 
firit feaeratioa eggs said w&m ssswiei to haire s®.et»<l geueraticB siirwiiral 
^al«es •oai©'ei^li0at#<l bf fjypst ftjatiation.. ^slmg tte season^ survival (173 
loiatioai) md. th« total iiwri»r ©f %gs8 ahs^rmd as th® variables the 
e0«ffiei«t m# indicates as the naaiber of ©ggs 
m a loeatiea th® avemg® -mim of survival «te.cr®«0®s, Osiaf the'' 
.«.ond semeratlco (5U location.) tta r.mat. Bteiiar (r  ^= 
fh® e®r»lati©tt bet»8«n b»ert aai egg# is M.0lj sigaif ioant ttsing 
b0th firit md @8i»ratioa «®8 (r^; • Bsiag «l7 loeations 
itoi0h had ao fSjrat^ hm&&. «gg® prssflnt th® r®la.tion.ship is act sigiaifieafflt 
(rjg • 
liiO 
fM.B &t a twwy of the lwr«^@a mm hamr 
In m (im} m 88 flfSl# 1932,, 1953) mm f l«Ms in Mmm Qom^j, Iowa. 
flM mm fi®Ms w®r® ®tl@et#i ob m seriss of ewcsntfie eirsl®® eoiftrtog tfet 
.iwiaty# WitMm #a®h fi.«M 20 plsats mm selected and id«atified £m 
©bstsratlais.* laeli fl®M was 'visit®# twiee -weekly tl» grtwiag 
stasiMB aai dt>it3r«mtJ,©a« *ie m tl» Btraber of cowa bor®r «ggs pp«aeat, the 
fat® of thes# eggs, l»4 t^ ef tl» eoisi placot and piredatora p»a®Kit 
oa tii© plants# 
, Bseoris mm kept of the i®«toiml d«ir©loi«ent of the borer by lasktog 
&#8eO'ttoa® of mm plants at r®pilar iatsrvals aad mmrdixig tb© sta:ge of 
i^relopi»at for a gimm metmr of bo»rs* fh»se disseetloas mr® m&Sm in 
fields ^ str3^ttt®4 mer tli® mmtj* 
fh® aataral m&rMliMj of  ^mm hmm la. thds arta -mm followed 1:^  
a#['iag |>opilaM.on cmaAw Im th© spxtog, s^ BBBer mA .fall# fl» spriMg cowits 
mm ia %l» pmvlma y®ar.*S eom fi®Ms wid mm .made m an area 
b i^. mmtw -mm «a«ie m.»me%ixig brnii of t^  plasfc-s (10 
per fi®ld) In @mh of th« ctowrrsticsi fi#l&* The remaining ten plants to 
each f 1®M wew {faring tiis w»aini®r of tim ieasc» and finally 
s^seeted is t-l» fill to get a asasar© of com b©»r itoua<ianoe aafl also m 
estiaat® bo»r snrtival, • 
Com borer lawm® ©ollseted ia tl» field *3?® isolated and «r®ared« at 
tie iaMmy toboratoiy t® g®t tafoimatia® <a tfe® «ffe@tiven@sa of both 
mtive  ^infcrofeo«d pamai.'t«s* 
ll}1 
(lf50) spring popalattoE sarrey of Hie oveiwintertBg bortrs wbOs 
in tA the previws f»ar»s eo3?a fitMs, sli«wd an average {Mf 5# 200 borew 
per mm* 
SpiAag pttpati«a was firat^  recospsled m Maj 18 aad ws ea l^eted by 
4mm 23» ]^ @rg»a©e b@gma « Jte» 1 aad ma c^ leted by iulj S* fi® mofeb 
fliglsfe. i^ cwdt ©btaiMil irm light taraps shewed moth activity tvm Jtae 8 
to July 2t.* firet bTOed @fg began ©» »aeh®d SO pereerifc 
m ivm if sii vm ec^ leted by Itty 19* 
B'mter pup&Uon begm oa S^7 31 «id ms ©et^ ltt® by Augast- 25* &i»2w' 
gonm hmgm m Angmst by A«gast 3d-it"'*as eaglet®. Moth f2J..ibt 
ossteniei frm iialy 30 t« 0©tob®r 9# Se.coai g©n»ratiOT, <*f4po8iMoa be,ptti 
m Mgttst hi aad mi Mst obserrod m Septmhsr Z$w 
C»Xj 7*1 permnt of the.first brood pupated and 'TOer^ d to fom a 
®©.eoM bfoot lihieh •mm ©f littis mrnxs^Q fMs i»s im, 
partially at leait, te^ .tli© ^noissally ©o®l seas«t Itelug first broM 
ovipositioa tl» average rate of eo« grearfeh was 1.3 Inctos per 'day, 
H.rit brood ®Qrvi*al, based m total oiaber of eggs- laid mi th® 
liw borers reewrsd at the tl*  ^ of atd-swaer dissections was 2#6 psr^  
©eat# thii borer fopfalati«m foHcwSjig ti» jplrst ^aeration o^positioa 
avsra^d li^  b-wers par ICO atalka or an ®stiiftat«d lT#ltOO borsrs per aere. 
Tl» fall bo3»r psjyalation m (tet®»ii»d Tsy di@s»tti©ii fran Sept«sb®r 18 to 
'29 avera^d 110 b««r®: i»r ITO stalks or m «'ati»at@d 13»200.bor®rs p®r 
aer®, 
Qmn borers tak«a to the laboratcay and reared fro® disseetions thrts^ h-
oat th® ytar r«wal®d » 'very lew iaeidtm® of parasites, 0,9 p@mm% of the 
bca?»rs' fr«t thi ipiing disseeticus, 0.5 froa th© suror diss«tetloB« aad 0»li. 
Ui2 
p®TO«ii% ivm fiCLl mm iparasitiaed# 
til© data *®» amlyied to sttt^  tli© faotors affecting ovlposition 
amrwliral. of fiiwt bro  ^bo»rs» fiaat lj®iglit .was fornid to be a better 
ia®.«si»iWBt than th® on^r of learos in estlmtJag crflpositi«a* The 
33.w^@r of «,fgs laid, 'h®i^ t at prak o^positlcmi n»b@r of l©aT«s at p®ak-
oflp0S.itio%. rat® of plaiA grswtli md soil f@rtility mm conflated with 
surtiiral. fte total mm r^ of eggs laid was foand 'to b© siiigXe most 
Important .fatetor aff«otl»g lei^ t, soil f©rtility «d rat© e€ 
l^ ttt growtto W9m not fmaal t© affdet .sarrifftl watexlally mider the eondi-
ti«®t of thii Analyses of rm-lmm vm m the first brood 
popilattQii, t!« Bvamr lar^ ssl popilat.ic®, th® fall larral poFQlatioa 
showtd th© rel^ iT® iwotmt.of mriatim aasmg plant®' to in©r®«s@ aad that 
mmg fieMs to i«®reas® a? tl» seasoe pr©gr®«®@d,. . 
(1951) fhm spriaf popttlation rorr®y mi Bad® d»riiig tl» pmpatioa period 
iB Wi of tl» lf50 ©bstrratim field® md. ®ii0w»d m mmmm of 1,300- borers 
jer mm.0. 
fttpation ®f o '^©.iwint©riB.g borer®. b®.gia m May It, and trais eca l^eted toy 
#tQie 18. mrnr^ nm wm first iwoorttd on lay 28 aad was ec®|)l®t®d July 5» 
the spring ®©tli flight iftartod m lay t8 aad ejc^ d on Jtjly 26 with a 
peak « ^«a« 1|. fhe first #gg» w®r» obstrrod on iftiae 13, ovipoaition 
^©h®d a ptak ©a S-vm 87, aai wa 0« l^tt® by jTily20# Iher® wat aa 
sanrags cf 21,#5 «-gg atase-i per 100 plaits* 
Swmar pmpati^ m -ma timt rseojpitd m 3nlj 26 and matiBii^ d imtil 
Attgast .f?.* ls@rg@a«! ,oeG»r»d tmm l^ y 30 to Mgrnst 30.» A total of 36.0 
peroral of the.bowrt .pi^ tei.# 
First brood wrrl'TOl based on tot^  and latehed observed aai 
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First pipaticm of tlie ofr®filate-ring tap@,ri was obserwi on 8 aai 
ms iS'€Kplet®i oa Jtm© ^p|e«0® was first f«e«Kied on .Jme 6, and by 
3nlf 3 it wm «®pl®t®» 
fhft spplag »©tfe fli#t b®iaa m Jim® 2' mA eja&d oa Jtily 9$ with « 
p@ik m ilunt 21« Firat b»o<i ofipotitiea was first i^ ssrrod m Jw» 10 
«ad it mmlmd a •p«ak oa Jas# 16» First brood ondpositim was at m 
m&mm of «gg wts»®s per IM plaati, of -aliiofe 7U,3 pereont batobai, 
SiOBtr papatte© wm firart ohmwweA m Jiily Ht, «ii-piipaM,cm m July 28 
ittMi pupation ®©i|>le'ted by Aagmrt. tl# A totiO. eH 88' ]^ retrti of tti® borers 
•pfapattd proiaeiftg * Wmrgmee btgaa on July 2li lyod 
omtinmei tmtil Amgmt' a# 
•Sairasr AiseoUoiw prodacsed m mwmm of $^9 borers per ICXJ plants 
witb 18«2 p0re«Bt of tb« plant® b#ing tef©8t«d» fl^  ©stimted iraiJsr of 
bi»©rs per a©r@ was f08t whi<  ^ is %im lowest leTsl of the pofttlaticai 
reeordted darii^ ' tfe® f«ir»»ysar' st«i^ . fl» wrtival of first ^n c^atioa 
bor®r@ was Ii,l r^oesl basted m total e®# and 5*3 peweafc based m batched 
eggs, 
Bmmr ®©tli fligbfe bepta m Jttly 18 aM ooatiamed tlacoa  ^S®pt@®ber 33 > 
with a m Aagast 10 ittid a iiail«r peak m Aupsfc 13 • Seooai brood oiri-. 
pjsitioB was f^flt observed m July 15 aM br AMgs.B% 29 it wm virimllj 
oai^ l@t»d althoi^  one »gg aai® wm fmmd m Mpimiber 2, Oftpositioa 
reaohad n lew pemk m Amguat h&mmr i^ JUofipositioia was not "orfAl 
Attgttst 9$ two vo0ks earlier tb» i» 195l« O'«lp0«itioa ®v#rag®d 32.0 ,«gg 
mass®® ptr ICIO plaj^ s, 71»3 ptreent ©f *i»i©h batoli®d» 
f A1 di»s®etioB« indicated, m emr&g9 ai 122 borers per 100 plants, car 
na momm  ^llijItW b«r»rS' per mm-# Mmrnr wwiiral for the stasm was 
17.1 p©re®at 'X^ng total egg# ai3  ^ 23,9 peroeut. tising hat^ i^ed '© s^* This is 
lliS 
sit tuMBMiftiiy Mfbi sni'vj.fal* 
Mnm tfi&en t©- tli© wem ©*«Bi»@d fer ibe mieTO^oildiaa 
parasite, hcwever thei« «S' a Iwr iaoiteoet of pBmtLm pyyaaata® Paillot#. 
ia B&am &mm%j ($»% |»3r®®iit)# 
Statistieai aaal7«s iMcwed a cerwlatioa eoifficimt of 
emaMen^ng tli© tl'ftct of th®' «tfn^ <l lieight of the plant on -tt® noaber 
<£ ®ggi« tesijJLts ef eowelatloos m®lRg plaatiag date and rat® of o'flposi-
tioa indieatt little eorwlntim# fl»» mn m iBclioatioB that swvival 
Incrt&aei a® tli« biigH of tbe plants M&mmmdg. howiwr the eorrelatioa 
0oeffi©l0Bt wm net sigtAfieaat-# fk« oeiwlatiio ©©©ffieieiA ^dt bospers 
prtse'afe aad tin® aa t^r «f «ntwfflc# hoi#® at the «d of th® seasm was 
iiy e^atlBg a M.|W.y sip f^iemt a?elaticteship. 
Jya amlyies oi ralmm teiieated that 80 percent .of all th® variation 
was between plaaEtis aad th® imaiEdaf ISO ptretat of the irariation was di'Tided 
h®tw8ea fl©M# atii sit«# wt-ttia fi«Ms» 
(1953) the spring p^ulatioo swroy was msOa lay 19-23 aM indicated 
m avaraf® &£ 1,120 mm borers per aere 'Whieh is a ooriSidarabl® increase 
ov©r 1952* Wiat«r aort^ ality ateiapKi 16.8 j«rc©3at ia the area. 
B t^ioH of tl» oTO3firt.Ht©ilag bowM was fijret obmrmA on lay 19 
Md ms cc»pl«t«d by •Jws 12 • Wmr^ nm was first refiordei in th® fieM 
on 3mm 5•and ©©Kttowsd to Jvm 23. 
Spring »oth fli^ t started on Svm h aJ  ^eontinued until July 8 bat 
th® -peak, was reached m •^am 14» Ofipotition mm f ir®t recorded m Sism 8, 
r®a©h®d a fseaic m Jms  ^and by Jiediy W it waa eos^ ltt®. First brocd 
ofi|>ositiraa af«ra  ^3^»9 @gg »ass@s per 100 plants, whicsh was th® hi^ est 
sinoe th® spring of 1950. 
m 
Svamr pupition tepo on 13 and was eosaplst© by August 27 when 
78»'9 ptweiQt ©f the feowrs had pti|5at®d produeteg the 'seccaMl bsrood# ]taiw 
giOt©« wf flrit cte»©3rt®i oa inlj 27 mm aontiatisd «ntil Mgast 13. 
First brood mrfi^ itl was fi,l pereent bas®d on total e^ s or 12,5 
f^eretat irtiea ««8ii% ©nly hatAsd @ggs« fii® lf53' survftfaA for fir«t 
gemm%lm. homm wm tite Airtag lAt foar ytars. fh» 
smmr lior©r- pt^ wtiatloa ammm  ^ per 100 plaats or amrsgB 
"sc >fi,3o oojrers per aew* 
First wiwer lireoi autto w©r© colleoted ia tie ll#it txmps on t^ily 10, 
th® p«ii: £Ll^ t mm tepist 10 and tht last motbs irere satigbt oa SepteBiber 
7» Ovipositica d£ th« suwer terooi b®gas oa 2, oontiawd •uoatJl 
Septe^ tr I aai reaelwd ft peak m Aagast k* lailiig; this period, a total 
of 1,221 ®gg,»as.a»s was ofe«©rf®d or «i af«ra  ^ of 138,7 egg masset per 
ICO plartfes, fhla la largest seeoBd bwod 0i»c® th® fall of 19k9* 
Fall diss«0ti« todicated an av®rag® -of- t71 borers per 1W3 plaafca 
or m mremm oi 32,510 h©r@w p®r aor«-* Boi^ r atarvival for th® .i®ason 
wera  ^8..2 peremt wlag t«^al mate of ©fflS or 12.9 p©re®Bt astog th® 
eggs 'Aleh h c^liad# fha parmlim .popilatloa ms' «xtrfflB®ly Icar witli only 
0.«  ^ peretxrti of th® bo»i« heinf ptarwitiaed* 
e0M«l«li««s of ©xteadti plaixb and t&tal laaiaer of eg^ . 
! 
ohw.rt®d ms highly si^ ifio'aat (r a *3^1**). Mim' of plaait grcs^ fch was 
His© sigaifieaaitly eorrel«t«d iwith oflpoiitioa (r » .37 )^ • plastoii^  
dat®, oa ih® eoatriry '^ had mry llttl® «ff®at -m the •aaahor of ©ggs present 
(t S »»116)# 
.In Qoraiidtiliif th« faotors r^tdoh »i#t affect flj»t brood swriwli 
11^ 7 
of the planti had litti® ©fftet (r m -.<K3I)r the mmher of 
©ggs daposittd «a the plaat is not si^ ifiemtly oorjrelat®d (r » and 
rats of plant growth ladieates littl® effect m smpriwl (t s -,063). 
Amlytii 0f vapiane# atiaf popalatieais in the spring, smmr and fall 
iaiioat® ttoat tl» greatest aiowiA ef mrimm is b®to®e» plaiAs. As th« 
s®at<m pm.&mmmA tlte wtimtleaa b@twe«» plaats Mnm&mi. «ad that between 
fields 
fh@ 0i»ip@latiffiB o®efflei®at8 obtaliitd wtmn considerijif th© tturtber <£ 
mtrnnm b©l@® «id boi«rs at tfe« flMt iisseetitms wf •31* '^** ai^  
totng fall ii«s«tioni the o«ffiei«Bt mm botb of iilileli show 
a si^ ifieaat ecapwtlatim. 
m 
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S/8 # © 6§ t ® 
S/Vt lira. i # im f © 
S/IS ill i $ •111 © 0 
S/19 11® I •@ 111 .9 © 
i/2l 1®S I 0 l&9 .9 
iM m II t »s U*l ® 
5/i9 13 § 1#S I4I.T 0 
6 f Z  It tf " lil. fi«t § 
6/5 1© If I fi S8»-8 1.1 
6/9 i 8® n 100 n. 
6/12 © 3f $$ 97 10§. Sf.l 
6/16 0 It 81 im im-* Si.® 
6A9 0 i fi­ m im. fit.o 
6A3 © ® lm m 1©0. l®Oi 
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1 
fatel# l|,: first g«»yatii» aotfe fiigW .and ovlpositiiai nwmrff. 
"liiStl" 
of total 
iat® ,, wmnmmrn 'moth® flight mmm@ um 
Iwfeti* fotal ®jf 
iwm- I i 9 © # # 0.0 
s i 1 3 . 0.lsS i 0.0 f 6 8 1% ©.ts ® 0.0 
It I 3 6 0,11 0.0 
n HI 3 W 0.8S 0.0 
12 S HI " 19 0.3U 0 0.0 
13 m U78 8.68 k 0.03 
alt m m 302 S.it8 n 0.1 
IS m 707 1,028 18.67 6U 0.6 
IS 1 li 19 0.3U 66 o.S 
17 ' W  - mm m 9^ 0.8 
18 I i Q-M m m 
19 .s 8 13 0,2k 90 0.8 
20 13it 278 U12 TM 51 0.U 
21 100 151 2Sl li.S6 198 1.7 
22 lit? m$ 1^12 7.it8 33S 2.9 
23 676 m 1,0S3 19.12 6U9 S.S 
24 36 kk 80 l.ltS 893 7.7 
as 73 m 3^ 6.21 IS 00, 
26 13 1 tl 0.38 1,833 IS.6 
27 103 '123 226 ^.10 1,W7 12.7 
26 8 13 11 0.38 1,22U lo.S 
29 1 li 18 0.33 S33 it.S 
30 12 IS 27 0.U9 S63 U.d 
1 1«0 m im 3.3li 172 1.S 
t 97 $$' 182 3.30 
!• I® 21 SI 0.93 S36 It .6 
% U H. 30 o.Sit 671 S.7 
1 m m 31 0.69 S19 U.U $ tt m •S9 1.07 330 2.8 
! 26 11 17 0.67 11*9 1.3 i 17 9 26 0.Ji7 223 1.9 
9 to 3 13 0.U2 So o.lt 
10 39 6 m 0.82 2S9 2.2 
11 6 ft 0.36 2Slt 2.t 
12 «» m m 132 1.2 
13 m m m 118 1.0 
lit t 1 3 o.oS 81 0.6 
IS 3 t 1 0.09 18 
16 S § 5 0.09 * m 
17 1 1 3 OfcOS 18 0.2 
18 i 0 © # It 0.2 
19 § © 0 • 0 13 0.1 
aa^ Ii of tlar»® <s^ iidi»lgit tmpn. lo«safc1»4 M tlia ideini'tsr of Am§ 
in 
,t3» 
' p»o«ai mwm&w f&m of total «gg of 
flight IBSSl^ 'S to til 
2© 1 0 1 0.02 § 0,0 
a © i 0 © 0.0 
ft t © t o.oli 0 0.0 
m 
TabX« 2k* .fiwt «#% fMgW m€ mtpmltlm atupaiy, ifSS-
Sat® notlw total fl%iit '«gg MUSffiB ^ tetal 
S/28 t i- t 0,12 « :§ 
^/29 . i •• .i 0 0 ©  # 
5/30 1 1 0.06 0 :o 
5/31 ..' 1 • 1 t 0.12 t ©• 
6A §• . © 0 § • '.f 
6/8 1. 0 1 0.06 CI 
6/3 0 0 0 i 
6A 0 0 0 0 § § 
6/5 • •  "l 2 3 0.18 0 •  © •  
6/6 Q 0 0 0 © .,0' 
6/7 § 0 0 0 Q 0 
6/8 ,1 1 3 ^ 0.18 •Q •§. 
6/9 5 " 1 i 0.U7 0 © 
6/10 21 h3 m 3.75 0 •Q. 
6/11 kk k$ if ^ 5.21 @ .§ 
6/12 15 22 37 2.16 0 
6/13 36 72 158 9.21* 
6/lii, 33 2k 57 3.33 6 1.59 
6/15 ItU 23 67 3.92 7 1.85 
6/l6 73 50 123 7.19 § 
6/1? 11*5 73 216 12.75 i f 
6/l8 93 72 , 165 9.65 11 .2.91 
6/19 13 17 30 1.75 ^ 3 «..79 
6/20 55 22 77 li.5o 8 1*12 
6/21 28 6 3k 1.99 %, 3,70 
6/22 58 11 69 k.Ok 5 1.32 
6/23 12 5 17 0,99 11 Ii49 
6/2Ji 38 29 67 3,n © 0 
6/25 '23 12 35 2.05 20 5.29 
6/26 91 78 M9 9.88 1 • 2.32 
6/27 12 6 m 1.05 33 8.73 
6/28 6 9 15 0.88 17 U.lt9 
6/29 1 § 1 0.06 25 6.61 
6/30 t t 0.12 11 2«fl 
7/1 k t : 6 0.35 0 ,© .. .  
7/2 ;• 1 0.23 19 5.03 
7/3 12 3.17 
•?  ^
13 1 li ^ 1.05 23 6.08 
1 5 1 : 0.47 lU 3.70 
m 
7/7 
£ ' Ik • 0.82 20 .5*29 
8 4 0.82 17 k*hf 
7/a ,11- S • 1© 1.17 0 0 
7/9 m r f 11 1.23 30 7*^ 
7/10 6 0 6 0,35 13 
m 
$km (eentiatitd) 
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' t©m^ 
s Metos 
•I%jpe@ni 
• total fltghi •gg mmm 0f t©tftl • 
7/11 S 1 0.35 ft 2.12 
7/12 f 1 16 0.9lt S 2.11 
7A3 € i| 10 0.58 7 1.S5 
7/3it 11 2 13 0.76 5 1.32 
7A5 $ 3 9 0.53 0 .§ 
7/16 I 3 k 0.23 1.58 
7/17 3 © • 3 0.18 l| 1.# 
7/18 t © 2 0.12 3 0.7f 
7/19 0 § •© 0 0 0 
7/20 © 0 0 0 1 0.26 
7/21 0 0 0 0 0 ® 
7/22 0 © © 0 Q 0 
7/23 0 1 1 0 0 
7/2U i 0 0 0 0 i 
7/25 ® © 0 0 0 0 
1/m 1 t 3 o.n 0 © 
lois 1,710 178 
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6 31 3® 6f 13.5 0 0 
1 1© U m li.U 0 0 
1 % I t o.l^  0 0 
9 m u 3i 7.7 0 0 
1® $ 3 fi l.i 0 0 
13. m 10 20 k.i 0 © •  
It S6 m 10i 21.1» © 0 
i3 S 2 10 2.0 2. 1*3 
Ik if 3t 51 10.3 0 0 
1$ 1 t. 5 1.0 0 0 
M 5 @ 3 0.6 58 36.7 
17 9 7 M 3.2 15 10,0 
IS k 5 1.8 23 15.3 
If k 3 7 1.1* 11 7.3 
20 Q 0 © 0 ••• 10 i.7 
21 ,35 f • kk a*f 0 0 
22 0 0 0 © 1 04 
tj t 0 7 1.^  k 2.7 
5 3 § k 2.7 
as IS 3 tl k»i 7 Ii4 
7 @ 7 IM k 2.7 
t?' t § 1 Q,k 3 2.0 
1:8 0 @ 0 0 1 0*7 
m ,1  ^ 0 3 0.# 0 0 
m & Q 0 0 
o,U 
a 1*3 
Mly 1 1 1 t 3 t.0 
Z •§ § § 0.0 0 0,0 } © 0 # 0.0 1 0,.f 
k 0 0 0 0.0 0 0.0 
s 0 • 0 0 0.0 0 0.0 
6 0 0 0 0.0 0 0.0 
1 0 © § 0.0 0 6#0 
8 0 § § • 0.0 0 0.»0 
9 t 0 2 0.U 1 0.7 
• 1© 0 0 © 0.0 0 0.® 
total tM • aof • k9$ 100 150 100 
I^ retnt 57 1^ 2 •! 
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26. First g@ii®»ti@a »tli ilight »»!• ©vlposi%l<m swaaty, ifSJ 
Total' total m 
lst« asito flight WI&0M99 t0tftl 
i 
1' o,M' 
I#©' 
0 
• •© 
0 
0 
m 
® © 0 0 
11 o,s 1 O 
6/8 2 0.# 1 .1. 
6/9 lit 5.1 0 0 
6Ao 1? l..t 1 .3 
6/11 31 t.5 © 0 
6/12 0.1 i .3 
6/13 130 .^0 Ik 2.2 
6M 229 15.1 •m © 
6/1$ 1U2 f.S kP 7*6 
6/16 8S 5.f 55 S.5 
6/17 157 10.fi 39 6.1 
6/18 i4j6 3.2 65 10.1 
6/19 70 S.2 57 8.f 
6/20 III 3*0 2i l*.3 
6/21 0 .^0 O 
6/22 $9 2.7 61 9.8 
6/23 k2 t.f 73 11.3 
6/2k 67 6.1 37 5.7 
6/25 7 0.5 11 lt.3 
6/26 6 0.S 31 li.8 
6/27 21 1.1 f l.k 
6/28 t? i.f «. 0 
6/p ilO 2.S ti i».3 
6/30 18 1.$ ta 3.1 
7A 11 o.S 6 O.f 
f/3 
% 0.2 f l.k 
8 0,6 0 l.t 
16 1.1 1 0.1 
tf 1 0.01 0 
is ® 0 3 0.1| 
1/1 1® i.f 10 1.6 
m 3 0.# 1 0.1 
w 0 0 t • 0.3 
f/io q 0 3. , 0.1 
f®tal hkm 100 100 
li« ©rlpQfitloB ®bsH9ry«"bi®iis» mm mM on Simiapi 
If#' f«te .0f «gg» md •^ tauftag fii?st 
Kiftli total Fate of eggs Predatoi« 
wmiNa' «ipi- S$^ 3"S^ llgTS$5rals1ErlSrSSi ^ @ri^ !®F''®3E'~1®f^ r^~5^ ''BBE1SSSQS' 
1 56U US? 77 # © 0 ® © # I 
t 3698 13k2 239 «• 61 50 1. 0 » 3|. 
3 1625 1333 Zh^ J J 38 0 ® 5 ® 
% 13U5 9^5 200 i ili9 ? 0 t t 
1 120 99 18 0 0 3- 1 0 % ® 
^• 1286 986 Zhl li i- 35 « © t 
1 301 193 63 0 © k$ . t © # • # 
S 2Ji22 1833 kkz 21 i m f f -15 13 
f 673 617 Ui t • .•Q 11 0 0 k m 
10 1679 iM^d 213 © © 26 • # 0 & 
11 516 U65 hZ # 9 0 # •ft 1 •  • §  
12 1201 885 236 s a 72 © 1 & 
13 1351 1087 zm 13 © kZ ® $ 1 
lU 32ii 152 137 0 « 35 0 •:& I t 
15 1556 1039 395 • 13 t§ 89 f « 3 
16 Ull 3ii? 6b t « 0 1 t # 1 
1? 2268 1635 i^ ? • 0, 56 1 © ® « 
18 938 ?11 327 « 0 1. 3 1 
19 258 221 8 f i3 9 0 7 t 
20 266 226 17 # 23 © © # 0 
21 338 tn 59 •"© t i # 1 
22 885 586 © # "5 0 t k 
23 1333 976 flp t Wk 55 0 © f t 
2U 219 169 at # 0 
6 
0 & 9 
25 121 115 » § # t « f « 
26 599 506 A 17 0 @ t 
27 816 382 fcn # 23 § 0 1 1 
28 1^ 361 6f 0 ® 33 0 Q -•n 1 
29 12^ 57i 31 25 155 © f i 28 
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•^o o ® €i^ o a o ©. ©•##•©©©©«•» © o ©•© a o H 
M 0 O H »Hr o. # ©. O O' O O O © •© © O H O « O <& O © m © o 
-« a ° s ® a ° 5 ° »"'(K"" s ° « Sa » ® 3 ss ~ s5 
OS <a d Irt # 1A ® O O o o o H •©• H © o © ® ©-w o o ® # €» a 
«f4 rt •••'••• ' 
^^ ®gR3g|SS3C||SS^ -««|SfflSgt®^ SdS 
aig3StlI«S|SS|SSI^ ®^ |^B|a33pS 
3§i^ ai?®§s«|f«|8tSsi-^ sassai9a|^ fR 
Rssa RtS^ SS^ a3333S3S&«aS!dt««SS 
tl. 
fetal 
«g«s. 
Fate of eg^  
IteleiiM Msstog i ^tea Dried 
0 1U97 1181 250 t 31- If 
m 2096 1832 159 « m m 
m k9i 317 120 , t t 28 
m 1168 855 258 1 43 11 
m 6o8 53  ^ 81 t © 13. 
m ZkS 185 60 © « © 
m 9 9 0 0 © 
m 13$0 1222 205 # 23 § 
67 ^7 665 219 ' © if 
m 630 595 29 0 © 4 
# 265 216 U5 # - % 
T© 658 ^9 75 H ti 
n 181 lit9 32 § © • ©  
n 
n 
25U8 1926 Uoo to © t® 
2299 1812 350 Hi fi 
% 958 7^8 137 3 © 70 
n 1150 1396 231 15 k9 
n 139 no 13 0 0 
If 752 U28 282 •® 0 12 
n IM 255 J6l t •©^ ti 
If 1097 732 m 0 # 66 
m U015 3115 m © 0 261 
a 22UO mf 833 0 i ft 
m 1088 760 281 » # m 
m 912 6  ^ 220 # 0 m 
% 1006 598 A3 13 § m 
as 332 266 66 ® 0 0 
m 676 0 1% 1? 
mk 859 11^  0 11 m 
1» spider Ot^us Shiysopa La^ fairci tjee-O.© 
33. t 1 - 3 
# 0 3 I 
0 ;© 2 1. 
t 1 1 
0 0 0 
i 0 3 0 
0 ® t 0 
0 # 5 0 
1 0 t 1 
-0- i J 0 
© 1 13 1 
t 0 3 
® 0 3 1 
® -& M 10 
• t Q w 1 
§• 1 0 
0 t 0 
« t 0 
t 0 2 0 
© It 1 
® 0 0 1 
® # 2 I 
1 ? 5 3 
1. k 6 3 
1 5 8 I 
0 3 H. 1 
0 2 t © 
§ 0 0 0 
0 0 i 2 
f?. 
W M M  Total Fate of aggs 
Mwi&ew ®ggs iiteM Ma^ m i4 Si'QS dtoysopa Udy bird b@#«# 
m 2981 2109 753 0 25 • J # 1® - X 
m 1566 1078 380 5 26 77 0- © 2 
n 300 278 2t 0 0 § 0 1 0 1 
n 18$2 iia? 392 1 36 § - .1 # lA 1 
n 195 m. 15 i 39 0 0 © f 111 
93 222U 1666 ^7 1 1^ m 0 § •  # I 
3^ 273 79 t :§ 2 6 2 .;2 1 
n 1(^8 691 296 ® 25 36 # 1 
% 1979 1407 56lt § # 8 © 0 I 
m %8l 338 138 « ft - 5 t • 0 0 1 
m 6QI4 ?l4> 30 0 m. 0 t 0 •• 1  0 
99 lt287 3220 1017 t @ 50 0 0 t 0 
100 532 U56 58 5 t 13 . § © I 0 
101 328 257 U3 f 0 19 0 0 i- 0 
IQS kz$ 33U 91 « 0 0 0 0 •• 5 k 
103 689 570 98 § t 21 ® i ife 0 
21*8 210 18 5 Q 15 0 i J 0 
lOS 1090 173 i 27 • 0 t • a 6 
106 630 ^92 79 © 67 0 0 1 • 1 
107 2k2Z 1102 220 If H 56 t 1 1 5 
108 ^1 lao m i Q 29 © 0 1 # 
m 635 yi5 m « « It7 0 0 # 
110 718 108 © 0 55 0 © 5 t . 
331 %1 52U 106 0 t If 0 0 H 0 
lit 1159 889 2U0 M Ub i 0 0 i 2 
113 219 150 69 # 0 .•0 0 0 © 0 
llU 1739 1176 m m 16 0 0 5 , 1 
135 2li72 151? 589 88 35 t%3 • i • 1 1 % 
115 898 619 217 0 5 0 k 0 
117 m 135 231 © 0 36 •0 0 k 1 
t?. 
MmJA total. y&'to'. "of 
nuriber ©ggs tktchiaid Missiag InfertiJs Ea^n S5~spI3sFl!S5^~S^i'^^®nK^rBCFS''^iills 
118 757 597 137 0 18 5 0 ® 3 2 
119 21^70 1805 391 35 4 233 t 1 5 0 
120 233 ll^l -0- © § § 0 3 2 
121 536 3J48 0 0 111 t ® 0 
122 521 376 1^5 0 i 0 0 I 1 6 
123 636 kkl 157 0 0 M- © 6 0 
12U 1815 1130 598 Q # if 1 3 1 
125 562 U97 65 © 0 0 0 0 
126 197 133 li6 0 • 0 18 • • t 0 0 0 
227 un 302 67 0' f 33 • 1 0 0^  - 2 
128 3il6U 2I451 851 M n 1^ : t ® ® 1 
129 989 7ii2 235 m 0 • # 0 t 1, z 
130 3616 1101 li6l » 17 tf 1 t • 3 3 
131 1036 900 110 9 i f i- 1 8 1 
132 3603 2k0i. 9T6 m ins 16 t t •1 0 
133 607 k% 126 « •0^ - 1? ® 1^  5 9 
13^1 2508 2{^3 362 0 ff 26 t # t 0 
135 1039 6I43 269 0 17 15 © # i 1 
136 996 816 136 • .§ 5 39 © i 5 5 
137 1282 1067 166 # t? ft # •5 0 
138 532 wa 77 t § # 0 1. 0 
m 11911 857 330 # f t t 0 
At 2152 l6iiS 362 15 A » 0 6 ® 
m 766 9k 0 t 17 # 0 0 t 
m 359 235 103 10 11 0 0 0 # # 
ik$ 735 365 0 Et 20 0 0 0 # 
ito 326 23lt 65 0 0 17 0 0 1 # 
m m lit6 % 0 0 10 0 § ? 
m $n Ulli. n t ill 0 0 18 1 
1|# 
Total l^tft of 1 »i©i ParedatoM 
naaiber mms Ki&ag latm lHwl igll 91^ m onus c rtapysoia IMf 
m 267 239 28 ® 0 0 s t li . 1 
1:^7 960 31^1 t 10 56 0 ® f e 
2k9 57 liO 17 t 0 0 © 0 t 3 
1$Q 8^ 752 127 e 0 17 0 § 0 0 
ISI ^3 mk 96 # 0 3 ® 0 • |  h 
262 166 39 0 0 37 0 ® 1 3 
X53 3^ 310 n 12 i 0 " # © 5 1 
102^ 651 m 16 ® • # § t # 
251 232 151 39 0 fo 22 # © 1 ® . 
156 23S £2S 10 © ® 0 • # # 0 • § 
1$! k29 292 1(^ 0 . 16 111 0 A 0 
158 1(S3 756 173 16 16 62 0 f 1 
159 2371 1^1 872 U5 0 133 5 . U 
160 738 iia5 198 0 19 36 t 1 1 i/ 
161 17U 81 #• 11 0 t 0 © ® 
162 833 21*6 « 0 k3 © § t § 
263 lit 0 lit « 0 § 0 0 1 
16^4. 1732 1122 U93 28 t 89 # # 1 1 
165 66^ 377 203 aj If 5i^ t 5 • $ 
166 li02 357 U5 0 © 0 © 11 8 1 
167 1267 76lt i|29 0 11 63 @ t 11 © 
166 m. 137 6U § 0 0 0 1 m 1 
Mf 298 3li6 0 0 6 © 1 ? i 11® 
13ff 
ijS? 1^ 0 0 si 0 6 li 
HI 928 355 0 m 1 6 ? % 
Itt .3M 2Ul 139 6 0 0 0 0 1» 
173 8^ it3U hX9 # © .3 0 0 0 0 
X% 7^ 15^  2510 39 0 0 1 0 
|68aaMitoB4.| 
FJysM mm I*te ^  eggs Predates -
number mgm .ll#stag Infertile lri«4 J U* ©rius C Ustymso- '; 
17$ 
176 
23S8 
l(S6k 8058 0 It if 
§3 
m • 
® 
J 
0 
^ i 
0 
* 
• t , 
as 
Total 
PercMt 
187,200 
?2.0 
1^,673 to 
22,8 ©A la 
$,ia 
3.J 
11. m 415 359 
tS* F«t© id ©gg# and mcmtrmmm &£ p»4at0rs dariag fi»t 
F 1 « I 3  ' '  o f  @ g i s ' . ' ' ,  '  "  7 " — — —  
1 m 93 $ t k # 9 ® k s 
2 tn 185 m 13 5t « 3 t ® 
3 t 2 § 0 0 t 0 1 ® 
k t Q # © ® ^ © ©• 0 0 
s. t5 m § ® 0 0 ® li 
i Ji. # It # t © § h 
7 '6© Ii7 © © © .13^  § h © 
S 311 ff 0 at 3 © m © 
9 0 0 ® § t 0 ® © 2 © 
10 § © t # •§ 0 © 0 « # 
11 n U © 0 © # © © 5 t 
n 0 © ® ® % « 
13 1% 89 n # 0 0 s 1 
2  ^ © 0 ® 0 t 0 © © 
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aw^ejp hi0l@8 U ill •' ^ 1? f Faf»® ©»©»• foiag iafssMtien 
1 6 1 7 39 t t m 100, 
••1 © % 3 28 . #  • 1 33 100. 
IT 
0 © 1 2a 0 0 S3 60, 
0 © 3 18 0 1 90, 
•S 13 • 0 # 1 © © 15 70, 
::6 33 1 d 0 16 0 0 %1 9Q* 
Si 0' i 1 30 i i 33. 90. 
'O dk 6 # ® 13 0 § 13 100. 
9 109 ©• J 3 /i f ft 100. 
it • 1 3 37 0 ®  ^ Itl 100* 
11 m t i. 62 @ 1 41 90. 
If 11 § . i 0 2 0 1 3. •fo. 
W m © 1 5 3$ 0 0 Ill 100. 
&• • ti © 1 0 20 0 t 23 90. 
11' 11 s ® 2 U 0 1 1 90. 
1% ® t 7 0 0 1 70. 
11 0 1 3 35 © 0 39 100. 
11 m © 1 f 81 0 0 91 100. 
» ks © t 3 32 0 0 35 100^  
10 Si @ $ 68 0 0 n 100. 
tl 35 0 @ $ 15 0 0 11 100. 
ft 53 § 0 1 11 0 0 13 100. 
23 0 0 0 13 0 0 13 90. 
tk 13 0 0 © t § 0 t 60. 
tE 0 © 0 9 t 0 f 90» 
U 41 © 0 3 21 0 1 25 100. 
m $$ 0 § •0 20 0 • 0 20 m* 
m 19 0 0 0 Ul 0 1 U2 100. 
If 0 1 § fl 0 § 21 . 100. 
3i n ® § 0 n 0 0^ 11 90. 
31 ki 0 .1 3 11 © 0 21 100. 
M' u © ® 0 6 0 $• 6 80. 
33 m 0 0 4 13 0 ©• 13 100.^  
III 0 § $ 31 e § 37 90. 
li 0 1 (& m 0 0 3t 100. 
3^  3® 0 0 1 4 0 0 I m 
31 61 0 1 13 30 0 1 %5 100. 
3«. h$ 0 1 li It' 0 1 28 100. 
3f 3&  ^ 0 • i S m © 1 ti 90. 
%# flwt iastay fe®»r» mm «i>ll®@t»«i 
0a3iJ S plants 
ti# 
fAl« 51* 
Uo m 0 0 I a 0' 0 n 100. 
hx % © 0 0 1? 0 © il 100. 
Ii2 k3 0 1 3 10 • 0 1 15 100. 
k3 t9 0 0 1 8 0 f 11 80. 
m m 0 0 3 m 0 0 It 100. 
kB ki 0 © $• II 0 0 1*0 100. 
lii n 0 0 © .a# © t. at 90. 
m k$ 0 0 0 11 0 © IS 90. 
m §§ 0 0 0 ii © t 20 100. 
kf © 0 3 f 0 0 31 90. 
5@ 0 0 1 n 0 1 A 100. 
35 © X 0 n 0 0 13 90. 
56 1 0 1 ti 0 0 3© 100. 
3@ 0 0 t 11. 0 0 13 90. 
III 0 0 0 to- 0 0 10 100. 
U 0 0 0 1 0 1 k 80. 
% m 0 0 0 •ft 0 1 n .100.. 
SI 18 0 0 ^ © lib 0 0 Ik 100. 
m 15 0 0 0 m 0 0 t5 90* 
59 0 1 1 31 0 % Itl 100. 
60 IS 0 0 1 1 0 0 9 80. 
0 t t 21 0' 1 24 100. 
•II 53 © 1 1 i? 0 0 30 100. 
6|. m 0 1 2k t3 © 0 3a 100. 
m 4o 0 0 1 .11 0 I t9 .100. 
$$ 53 0 3 $ •13 0 0 100. 
&$• If © 0 0 f 0 0 9 70. 
i1 31 I. 3 k t® 0 0 ts 80. 
m k$ 0 0 k %k 0 0 .2S 100. 
$f 0 0 t 15 0 0 11 100. 
n 39 0 0 t H. 0 0 u 100. 
n 11 © 0 t 3 0 0 5 90. 
ft 
II. 
©• 0 0 t 0 0 0 70. 
?3 0 0 s- 0 1 100. 
II 
129 0 it 13 9? 0 0 11% 100. 
55 0 2 f t5 © 1 30 100. 
7$ 3? 0 0 1 tl 0 0 2^  90* 
n 53 0 1 6 tl 0 0 35 100. 
Ti 51 0 1 I' 10 0 0 $k 100. 
T?, A 0 1 5 IS 0 0 Ik 100. 
m y 0 © 1 m 0 1 m 90. 
11. 0 0 5 m 0 0 51 100. 
0a 31 © 0 0 15 0 0 3^  90. 
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fisrst isnd itcond geaeraMaii 
fedwrs mi surriTal, 1950-19^ 3 
1950 ifSi 1953 
first generfttim (20 plVfH.) 
total @gga 187,200 
13U,7?2 
5,529 
3,972 
2,3®1 
l^tll 
10,381 
6,187' 
Second gdneratLoa total •!§§ (10 pl,/fld,) b«tt?te4 @fgi 
6,286 
3,i4l7 
U,579 
3,263 
5,t55 
l»7^  
23,172 
m,621 
Fir«t and »isi»<i 
generation"'* 
total egfi m 
m 
7,1*83 
5,333 
6,268 
k,mi 
te^tii 
18,386 
9www*iF lit 
2a<i gtt,a» 
2,^3 
l,99lt 
189 
66^  
53 
l,®7k 
377 
2,385 
lit g@n. total egfs bftteted dgg» 
I.I' 
3»i 
la 
10.3 
iia 
5.1 
8.1 
12*5 
{percent)^ 
fmd g®B,. total ».ggs' 
ttkt(Sii@i dggtf 
l.t 
li.i 
8,9 
12.4 
17.1 
21.9 
8,2 
11 ..f 
@ggi. aa4 l»t«8,li«d ®fgf ^ »®irr@d m W flaats to «a©ii fi«M telag 
hQ%h £im% aai mmnd gmmmtim '.OTipesitioa jptrlodS' 
$3.». ''^ wlyse® af vail»n©« asiag tiir@® feojwr popmiati®BS| Iff® 
Staw® of variatiM d.f, • '' " ' S.S. B#S«  ^
Fields 111 10,2U9,350.79 58,561.11 
5,%IJ.^  Sites withia fi#M« m 956,216,85 230.35 
Location within sites 
within £xeim 3lt 1,101,613.3© 225,91 
PlMts withia lo@iiM.«ii 
•Bithia sites 
within litlds f ,«16 2p§§0.O3 
t&Ul 3»$19 • 5»113.CS 
fi»l#f 
Sites, witom fisM* 
Plftsti nithin ®it®® 
first pnwatiw larrw - nd^ sa.io®#' 
1?5 lt,368,675.20 214,963.86 1,635.89 
171 l,53ii,U65.60 8,60^ .92 99U.95 
1^ 08 5,111,305.20 3,630.19 3,630.19 
fetal 1,759 6,261,03 
fi«lis 
Slt»s witMn fi®l^  
Plant# vitMji .ii^ s 
175 
in 
fftH p©p«lati«* 
2,652,07it.89 15,15U.71 
1,219,282.20 6,927,7k 
5,135,201.60 3,6k7.M 
822.70 
5^6.12 
3,^ 7.M 
f0t*l. 1*759 f,006t558.69 5,125.98 
traa®fo»»4 malag Beal's Imbles 
01 
tifel# Hfc,*.. ©f mwimm ming %hmm borar p©pila,t4®BS,. itil. 
gQtai £im% teood fggg^ 
Soaree of variation d.f» m,&0 ||l£ 
Fields Sf 33,901.29 389,67 11*111 
Sites within fields IS 13,672.35 155.37 6».iai 
Location within site 
withiii field m 16,02S.9® nM 
Plant within loeatiw 
wiiyiitii site 
within field 91,302»S© • 
' f&m l,?5f fmM 
fiip*t itineration larwl: * 
fields m 156.30 1.80 0,087 
Sites within fields IS 
m 
81.70 0.93 0.090 
Plants within sites 336.00 0.U8 0.1^ 80 
fetal • 6?f 57km 3.21 0*657 
Fall larval pop^ tioa 
Fieldi SI 281.18 3.23 0.1^  
Sites iiitMia fields IS 161.U0 1.83 
Plant# i^tMn sites m 71k.ko 1.01 1.01© 
f®i«. Iff 1,1^ 6,98 1.31& 
252 
AmJymM ©f mim tim® b&mr p&p&la>iiimg I0i 
S®mi«® Q£ 
total fii 
• d.f» 
m hmm «ggi 
1*S. 
Fields 
Sites withiB fields 
Looati^  tfithin site 
within field 
Plassts' niitMii, im&tim 
iKithin site 
within field 
If 
II 
17i 
29f96l*9$k 
1,076.250 
37,050.000 
MMm 
3t.t301 
u.2m 
fetal. l,75f 
f Jj»i gantmtim lurvat -
Field® 87 llMQ 0.1177 
Sites »itM» fields 01 1.9000 0^ 0670 
plants idtMn-sit®® 
witMa fields 7* liO.SOO© 0^ §Sm 
O»©06O7 
0.00180 
0.05800 
t&m Blf 57.1080 0»06S87 
faU. .l&ml |«»iml»M0ii 
ftelda S7 ?0i:.831^  $,07S5 ©•«0 
Site# witWji fifldi • 10 • .^,l©iO' 3.flS2 '0»3W5 
PlaatS' t^bia^ sitis 
withla fields 7'^  lJ31*400§ Z^ im 2.175S 
fot»l S7f %m9sm a^ fiiOi 
km-lymm ©£ mstag thx®» hm&T popttlati®BS, lf53 
total first brood eggs 
Soai^ e ©f.fartJfctl® M»St M.. S. 
fields 87 5%tli.9ffS 577.2299 lf.^ l3« 
Site withia fi#M# . as lM.8023 •11387 
toeati®as «i^ la sites 
wltliia.'fitlcis 176 3t, imMM 7.S3f^  
Plants nithia lections 
'Hithla sites 
wltttB fieMs 1,1^ 08 zm, »3.6oQo mj^ llt3.1i68SO 
total 1,759 30% m,m$ 171.21277 
fi»st gan«mtion l&rvm - aitoasau 
,ikk36 fiel& 8? 221.98?8 23$M 
Mtes si^ iin fl@ldS' m 97.$000 laom .mm 
Hants witMa sit»» _ 
mthSa fieWs M3$ M3^ 
fotal mf 7&SMm .^76 
FieMs m 
Fall larfml popttMtlc® 
3,637 ,2m hl,m73 3,10565 
Sites -githiB fields m 8SS.®7tS 9.7 m .61^ 8 
Plauts ultMji sites 
withta flttM^  70k 4,6?S.236^  6.66$% 6.669^ 0 
fotal 87? iQ.nm 
